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OU do more than cut down 
tire mileage cost when you 
apply Firestone Equipment to 


your Trucks 


You protect your drivers from the 
fatigue and ill-temper of needless 
rack and jar. 


Youconserve theirenergy. And the 
resiliency of Firestone Tires means 
more than this comfort to them. 
Firestone grip and traction mean 
easier handling, easier steering. 
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Firestone Net Prices on Solid Tires }' 
for Gasoline Trucks 
Size Price Size Price 
36x2 | $12.60 36x4 | $35.10 
32x2!.) 17.05 36x5 42.95 
36x2!'4 18.95 42x5 49.95 
34x3 22.10 36x6 52.70 
36x3 23.30 40x6 58.50 
'32x3'4 24.55| | 36x7| 64.65 
36x3!.| 27.35 40x7 | 71.90 
34x4 | 33.20 | 








Truck mechanism comes in for 
this greater protection. Fewer lay- 
ups, less repair expense. 

There isa Firestone Tire and Rim 
Equipment for every Truck and 
sure service need. 

Call in a Firestone representative. 
Write for catalog. 


Firestone Tire & Rubber Co., Akron, Ohio—Branches and Dealers Everywhere 


‘‘America’s Largest Exclusive Tire and Rim Makers’’ 


Firestone 


TRUCK TIRES 
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Raising the “F-4” 
By J. F. Springer 
ry\ HE American submarine “F-4,” which 
l now lies at the bottom of the sea in 
Honolulu Harbor, has presented to the 
Navy Department a very serious problem. 
The actual raising of the boat, lying as 
she does in 40 or 50 fathoms of water, 
has proved a task to which local equip 
ment and skill are unequal. The unsur- 
largely 


difficulty is concerned 


with the necessity of properly securing to 


mounted 


the body of the vessel the chains or cables 
by which she is to be hoisted to the 
surface 

Accordingly, interest focuses upon the 
problem of making fast the hoisting lines. 
But divers capable of successfully per- 
forming the duties are very few. Some 
years ago Angel Erostarbe, presumably a 
Spaniard, went down in 182 feet of water 
near Cape Finisterre, at the northwestern 
corner of Spain, and successfully recovered 
some $45,000 worth of silver bars from a 
wrecked steamer. James Hooper went 
down to the depth of 204 feet near Pichi 
danque, South America. But these depths, 
great though they are, are still far short 
of the necessities at Honolulu. 

However, the U. S. Navy has in it a 
number of men who have been developing 
the possibilities of deep diving One of 
Mate S. J. Drel 
lishak, has been down to a depth of 274 


feet in the waters of Long Island Sound. 


these, Chief Gunner's 


Others have done work comparable with 
this. A group of these men under Gun- 
ner G. D. Stillson has been dispatched 
from New York for Honolulu by the Navy 
Department. Their duty upon arrival will 
be, first of all, to attach to the “F-4” the 
necessary lines. 

Deep diving is difficult because of the 
water. The 


enormous pressure of the 


pressure of the water increases at the 
0.48% pound per square 
inch for every vertical foot. At 200 feet 


below the surface the water surrounding 


rate of about 


a diver’s body exerts the very great press 
ure of 87 pounds per square inch. Assum 
ing a man’s body to have a _ superficial 
area of 2,160 square inches, he would ac 
cordingly at this depth be subjected to a 
total pressure of nearly $4 short tons. At 
300 feet the 130% 


pounds per square inch and 141 tons for 


pressure would be 
the whole body 

Upon consideration, however, this mat 
ter seems less frightful than it does at 
with the 


first sight We are familiar 


pressure of 15 pounds per square inch 
which we all have to endure as we live 
This 


amounts to 16 tons for the entire body. 


and move around on the surface. 


We suffer no discomfort because the ex 
ternal pressure is everywhere balanced by 
an equal) internal one. The flesh of the 
body contains air and liquids which are 
also exerting a pressure of 15 pounds per 
conceivable 


square inch; so that every 


solid particle has in every direction two 
balancing pressures. The effect is to put 


the particle under no stress whatever 


relatively to other particles. One particle 
of the body is forced neither toward nor 
away from any other particle. 

This equilibrium may be maintained as 
the external pressure is increased, thus 
making possible deep water diving. The 
depth of 274 feet has been actually ac- 
complished with but little or no dis- 
comfort. 

It is necessary, as greater and greater 
depths are attained by a descending diver, 
that pressure conditions within the body 
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The tank at the Brooklyn Navy Yard in which the Government divers who will 
assist in raising the sunken submarine received their training. 
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be continually increased to match the in 
creasing external pressures. In practice 
it is found that this takes place very rap 
idly, if the pressure of the air supplied by 
the diver is progressively added to at the 
rate of increase of the external hydro 
static pressure. That is to say, a diver 
may go down rapidly 
is kept right. 
matically 


if the air pressure 
Apparently, the body auto 
responds and permits a rapid 
increase of internal pressures without es 
pecial discomfort. 
ever, all this is changed. A diver may 


Upon ascending, how 


make a quick descent to a considerable 
depth, but he may not safely make the 
return trip quickly. There must be stops 
of considerable length to permit the body 


to accommodate itself to the reduced in 


ternal pressure. Recent practice seers, 
however, to favor making the first half of 
the ascent a single, fairly rapid opera 


tion. The remainder of the distance is 
then divided into sections, with the rests 
at the ends of sections rather long. Alto 
gether, to come up from 250 or 300 feet 
may require from one to two hours 

With the modern diving equipment, the 
diver is in constant telephonic or other 
communication with those at the surfacs 
His personal feeling that all is well is re 
lied on largely in letting him down and 
hoisting him up. The diving suit enables 
him to live in an atmosphere of air. The 
tension of this air is kept 
equal to the hydrostatic pressure without. 


continually 


Consequently, he has a means of knowing 
the relative pressure conditions cther than 
the physiological sensations of his body 
If he notices a distension of his suit, he 
knows this means that the air 
if he notices that it 


press 
ure is too great. Or, 
is pressed in upon him, he knows that 
this signifies too low a pressure of air 
In supplying the diver with air, pro 
made for two distinct 


vision must be 


things. First, the requisite pressure must 
be maintained 


air is being continually 


this despite the fact that 
discharged fromm 
a valve in the diving helmet. This brings 
us to the second requirement. The air 
surrounding the diver’s head must be kept 
fresh. He 
oxygen and emitting carbon dioxide If 
there outlet, the 


about him would soon consist of but little 


keeps breathing, absorbing 


were no atmosphere 


else than carbon dioxide and nitrogen, 


when he would “drown,” though still in 


the dry. Consequently, in addition to the 
maintenance of the pressure, it is neces 
sary to provide for a continuous renewal 
of air. 

In order to meet these requirements, 
the air pump must be operated more and 
more vigorously as the diver goes to lower 
and lower depths, or more and mere 
powerful methods must be employed. This 
may be illustrated by the fact that with 


one type of standard hand-operated air 


pumps, a single cylinder will supply .a 
diver with sufficient air in cases where 
the pressure does not exceed 21 pounds 
per square inch Where the pressure ts 


greater than this, but less than 42 pounds, 


two cylinders are required. For pressure 


running up to 78 pounds, four cylinders 
are necessary ; and six cylinders from this 
pressure up to, say, 90 pounds. At Hono 
lulu, the pressure required may run up to 
125 pounds or more, and will probably be 
supplied by a power-operated air com 
pressor, 

The diver has to be alert as to whether 
the proper pressure is being maintained 
and also as to whether the air is 


ing him with enough oxygen 


(Concluded on page 367.) 
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The purpose of this journal is to record accurately, 
simpiy, and interestingly, the world’s progress in scien 


tific knowledge and industrial achievement 


Are Obsolete Battleships Obsolete ? 
ANY 


and generally 


and varied are the lessons of the war, 


speaking, the operations both on 


land, it must be admitted, have veri 


sen and 


fied the theories upon which the vast armaments of the 


past quarter of a century have been developed 


There are some exceptions to be noted, and among 


these we draw attention to the extensive use which has 


which were supposed to be 


heen made of battleships 

obsolete and therefore unsuited to the severe tasks 
which modern naval warfare imposes It has been 
urged, and pretty generally agreed, that when a battle 


ship ix ten vears old it is becoming obsolete, and that 


when it is twenty years old it is entirely so, and should 
This estimate has been 


of the battleship, 


Lee tricken from the active list 


based upon the premise that the duty 
where it give and 
blows of a great fleet The 


value of the battleship 


‘ 


first and last, lies in the line may 
take 
rapidity with which the military 
ratio of the 
power of the 
And so it 


battleships of the first 


the heaviest action 


decreases is in the direct rapidity with 


which the punishing gun, the torpedo 


and the mine increases has come about 


that we have line, second line 


from the last-named of which the aged 
useful 


and the reserve 


ship is relegated to the scrap heap, the age of 


the battleship having been arbitrarily placed at one 


seare years and nothing 


Now, certain events in the naval operations of the 


suggest that the period of time which elapses 


war 
hetween the final haul down of the flag and the sale of 
the obsolete ship should be extended. We refer to the 
work which has been done by some of the old 


kind 


useful 


battieships in operations of a which were never 


contemplated by the admiralties when the present war 
opened. Thus, it has been well established that it was 
certain old British battleships which assisted so mate 
rially the werk of the Belgium army in holding back 


shell fire of the 
effect in 


the German drive for Calais, the heavy 


guns being used with deadly 


large-catiber 
enfilading the German entrenchments and wrecking the 
gun positions 

of the 


operations 


An even more notable instance use of early 


ships was seen in the recent in the Dar 


danelles For it is a fact that, with the exception of 
the “(Queen Elizabeth” and the battle-cruiser “Inflex 
ible,” the operations in the 2gean Sea, formidable as 
they were, were carried out without calling upon any 
of the ships of the British North Sea fleet under 


Jeliieoe, or the fleet of modern French battleships which 


is holding the Austrians secure at the northern end 


of the Adriatic. 'n the .gean squadron are to be found 
such ships as the “Majestic” and “Prince George 

which were laid down twenty-one years ago—ships 
which had come to be regarded in the British navy as 
not worth the cost of their upkeep. In the French 
navy, also, in the .egean are to be found such armored 
vessels as the “Requin dating from 1885, and the 


*“Jaureguiberry from the year 1895. 


Some of these ships, it is true, have been sent to the 
bottom; but if, as is stated in the dispatches from the 
their with 


allied commanders loss was due to contact 


mines, it can be said that, in view of the terrific rend 
more modern 
succumbed to the attack 


the old 


ing power of these machines, probably the 


battleships would also have 
And this brings to our mind the fact that 
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battleships with their heavy armor and powerful guns 
might be used to good advantage by sinking them down 
to a bed of grillage, carried on piling driven into some 
of the shoals at the entrances to our harbors. 
with conerete, heavily rip-rapped, and periodically given 
a heavy coat of would provide a 
speedy and highly economical means of covering adjoin 
ing channels with the fire of heavy armor-piercing guns. 
described in 


paint, these ships 


This suggestion was illustrated and fully 
a retired naval officer which appeared in 
years ago. The 
to-day. We 
the proposal to warrant 


an article by 
columns a few arguments ad- 
then hold 
sufficient merit in 
investigation by the Ordnance and Engineers’ Corps of 


these 
believe there is 


its careful 


vanced good 


our Army 


Credit for the Gatun Dam 
és HERE is glory enough to go around,” said one 
of the ranking officers engaged in the sea fight 


of Santiago when the question of credit for 


the American victory was under discussion; and the 


same truth applies to that great victory over the forces 
ot nature which has been won by American brains and 
Panama. 

will 


resources in the completion of the Canal at 
that 


wish to draw 


In the distribution of credit (and history 


make such an allotment is certain) we 


attention to the fact that, so far as the American share 
in the enterprise is concerned, the credit for first point 
the advantages in the way of construction and 
afforded by 
were first formally advocated by an American engineer, 
Mr. C. Lb. Ward, a member of the American Society of 
Civil 

The advantages of constructing a dam at Gatun were 


ing out 


operation building a big dam at Gatun 


Engineers. 


first pointed out by M. Godin Lepinay before de Lesseps’ 
IS7®. In ISSO Mr. Ashbel Welch 
American 


Paris Congress in 


suggested the advantages of Gatun to the 


Society of Civil Engineers, and he then acknowledged 
that he was indebted for the idea to Mr. Ward. Neither 
of these engineers had at that time heard of Lepinay’s 
plan. The suggestion had never been followed up and 
was soon dropped, either as being impracticable or as 
being supplanted by the more practicable project for 
a dam at Bohio. 

It will be that the 
earried out was adopted as the result of the minority 
Board of 1905. 


members of the 


remembered present scheme as 


report of the Consulting Engineers in 


Subsequently four Consulting Board 


gave it as their opinion that the revival of the dead 
a paper read before the 


of Civil 


and forgotten plan was due to 


meeting of the American Society Engineers in 


104 by Mr. Ward. The late A. Noble in a letter 
dated April 18th, 1907, speaking of that paper, 
said: “The Ward paper created so deep an impression 


that one of the earlier examinations 


the First Construction Commission appointed 


among engineers 
made by 
by President Roosevelt was to determine by means of 
boring the depth to rock and the nature of the over- 
lving earth along the line of the proposed dam. The 
earth found to depth that the 


construction of a masonry dam was found to be imprac- 


was extend to such a 
ticable and the project for a dam of this kind was too 


hastily set aside. There were many, however, who 
believed with Mr. Ward, that a perfectly safe and satis 
factory dam could be made of earth, and that the ad 
vantages of the location from the point of view of navi 
gation were so obvious, that the subject was not allowed 
to drop, and it received favorable consideration from 
the minority of the Board of Consulting 
1905 F 

“While it is impossible to say that the Gatun location 
have been adopted had Mr. Ward’s paper 
fact that the first 


this end was dropped and unheeded, 


Engineers in 


would not 


not been written, the suggestion to 


remained except 
by him, for more than twenty years, and that its revival 
make it most probable that, 


plan of 


was due to him exclusively, 
efforts, the 
would not 


but for his persistent excellent 


Canal now adopted have developed, and 


either an inferior lock plan or a far more costly sea- 
level plan would have been adopted.” 

The paper read before the Society has so much his 
torical interest that we reproduce it in the current issue 


of the SUPPLEMENT. 


The Storage and Handling of Gasoline 
HE extensive use of inflammable liquids in the 
arts, fuel for of various 
forms, and in particular for.motor vehicles, has 

attracted attention within the iast few 
years to the conditions under which inflammable 
Buildings for stabling 


especially as motors 
considerable 
such 
liquids are stored and handled. 
motor vehicles are now quite as common as horse sta- 
bles were but a few years ago, and the inflammable and 
explosive character of the gasoline presents many seri- 
number of these 
and 


where a 
in a single building, 
of gasoline necessarily 
The matter has been a 
very few 


ous fire hazards, especially 
accommodated 


quantities 


-ehicles are 


where considerable 
must be stored and handled. 
one for the insurance 


States or cities have had effective laws or ordinances 


serious interests, as 


Weighted. 
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on the subject of inflammable liquids, and what is even 
more striking, has been the wide diversity of regule- 
tions as well as of practice. Thus, in some cities in- 
flammable liquids can only be stored outside of build- 
ings, permitting storage tanks under the sidewalk. In 
others, tanks under the sidewalks have been specifically 
In some places inflammable liquids may be 
In others, basement storage of 
inflammable expressly forbidden. In New 
York city, large quantities of inflammable liquids may 
be stored, but no considerable amount may be kept in 
any single container. For example, not more than 275 
gallons of gasoline can be stored in a single tank, but 


prohibited. 
stored in a basement. 


liquids is 


any number of tanks may be placed on the premises, 
so as to secure the supply required for the number of 
motor vehicles or the industry concerned. 

In fact, the lack of harmony in American methods 
and has been extraordinary. In 
some few cases there may be better practice than in Ger- 


requirements most 


many and other European countries, but in most cities 
exceptional 
hazards, lack of 
care in the handling and storage of gasoline, both in 
private and public garages, as well as from inflammable 


such as to give rise to 
fires have resulted from 


conditions are 


and serious 


liquids in other establishments. 

Quite recently, in connection with this handling, stor- 
age, and liquids, an attempt to 
secure more effective regulation and general harmony 
ordinance has 
drawn up for general adoption. This has been approved 
National Board of Fire 
engineers were largely instrumental in its preparation, 
National 


sale of inflammable 


has been made, and a suggested been 


by the Underwriters, whose 
Association, as 


Paint 


and by the Fire Protection 
Manufac- 


Var- 


organizations as the 
Association, the National Paint, Oil, and 
nish National Varnish Makers’ 
ciation, the National Dry Cleaners’ Association, and the 
Marketers’ 


well as by such 


turers’ 
Association, the ASS0- 


Independent Petroleum Association, all of 


these organizations, and particularly the last named, 
actively participating in the various discussions, and 
contributing materially to the rules which were 


drawn up. 
These rules are intended to represent the best prac- 
strict and severe, yet at the 


tice and are reasonably 


same time not to be unreasonably oppressive in their 
bearing on small dealers or on the conduct of ordinary 
business. The aim has been to be explicit and leave as 
little to the discretion of municipal authorities and fire 
department officials as possible, for it has been found 
that inefficiency and possibly worse conditions are likely 
to result when fire chiefs or fire commissioners can 
make arbitrary 


The proposed ordinance has been designed to serve 


rules. 


as a model, applicable throughout the country generally, 
after a 
points involved and the interests of the 


and was prepared only thorough consideration 
of the many 
various parties concerned. 

It not only deals with the garage and the gasoline 
hazard in connection with motor vehicles, but also with 
the subject of liquids and the 


inflammable products 


thereof in general, regulating their use and handling, 


and sale. Such liquids are grouped in three 


classes according to the “flash point” or temperature 


storage, 


at which the vapor arising from them will ignite, de- 


termined with various forms of approved testers as 
used by the United States Bureau of Mines and fire 
officials generally. Inflammable liquids on this basis 


are divided into three classes, and gasoline, which is 


the fuel of most 
embracing the most inflammable liquids, Class I being 


motor vehicles, is included in Class I, 
defined as liquids with flash point 27 deg. Fahr. (3 deg. 
Cent.), closed cup tester, which is equivalent to 30 deg. 
Fahr., open cup tester. 

The proposed ordinance has furnished the basis of 
recent rules or statutes enacted or promulgated by com- 
petent authority, so that, all things considered, it may 
be said to summarize the best American practice and 
requirements. These rules should result in reducing 
the losses from fire due to improperly constructed and 
maintained garages, and should, therefore, act to offset 
the increased hazard due to the storage and handling of 
inflammable liquids in ever-increasing quantities. 


Canada’s Railways.—Had not the war seriously un- 
settled industry and trade throughout Canada, the 
Dominion would have developed in 1915 a trunk-line 
railway mileage of approximately 40,000 miles, in- 
cluding, of course, all subsidiary or contracted lines and 
lines running through American territory. This would 
have placed the country second to no other in the world 
in railway standing. The completion of the Grand 
Trunk-Pacifie system has been retarded. The line extend- 
ing westward from Winnipeg to the Pacific terminus at 
Prince Rupert, B. C., has been in operation for som 
months, but the line from Winnipeg to Moncton, N. B. 
the terminus on the Atlantic, is not as yet completed 
and the funds for its completion, under present cir- 
cumstances, may not soon be available. Many ex- 
pectations founded on its opening up rich territories in 
Ontario and Quebec will be disappointed for a while, 
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Science 


The “Thinking” Horses of Elberfeld were not, after 
all, killed in battle in Flanders, as has been reported in 
the newspapers and many scientific journals. Accord- 
ing to : the owner of the horses, Herr 
Krall, reports them safe and sound, though the experi- 
ments on them have been suspended during the war. 

The British Association.—Under the heading ‘Sei- 
ence as Usual,” The the British 
Association will hold its annual meeting in Manchester 


1 note in Science, 


Times announces that 


next September, as arranged. On account of the war 


the meeting will probably be shorn of the elaborate 
social functions which usually characterize this annual 
event. 

The Work of the Coast and Geodetic Survey.—A 


stantial illustrated pamphlet, issued especially for distri- 


sub- 
bution at the Panama-Pacifie Exposition, but also ob- 
tainable by mail. free of charge, from the Division of Pub- 
lications, Department of Commerce, Washington, D. C., 
is entitled *‘United States Coast and Geodetic Survey; 
Deseription of its Work, Methods, and Organization.” 
The varied and useful aetivities of this branch of the 
Government are set forth in interesting detail. 
Disturbance of Pheasants by Distant Cannonading. 

The Times and other English publications have con- 
accounts of the disturbance 
among the pheasants of northeastern England during 
the North Sea battle of January 24th, apparently in- 
dieating that birds the cannonading—so 
plainly as to be much excited thereby—though in most 


tained numerous noted 


these heard 
places it-was imperceptible to the human senses. An 
alternative suggestion, offered by Dr. Davison, is that 
the disturbance of the the sudden 
swaying of low trees and shrubs under the effect of in- 


birds was due to 


audible air-waves. 

A Great Sun Spot Appears.—A great sun spot esti- 
mated to be 100,000 miles long has been disclosed by 
the recent development of a photographic plate that 
was exposed at the Naval Observatory, at Washington, 
on March 29th. The following instructions are given 
by the observatory officials for observing the spot. “‘ By 
hoiding a piece of smoked glass in front of one of the ob- 
ject glasses of an ordinary opera glass, with the smoked 
side toward the opera glass and looking through this 
side only, using one eye, the spot may be plainly seen. 
Caution should be observed not to get the full glare of 
the sun in the eye, and the side of the glasses not in use 
should be turned away from, instead of toward, the other 
eye, so as to avoid the possibility of the sun’s rays strik- 
ing that eye through the glass.” 

Trees that Keep Weather Records.—In cutting up 
logs for experimental purposes at the Madison, Wis., 
laboratory of the U.S. Forest Service it was noticed that 
in a number of them there were little diagonal streaks, 
or wrinkles, running across the grain, and that these ap- 
peared entirely on the same side of the trees. It was 
well known that these wrinkles indicated compression 
failures, from too great a strain on the 
fiber at some time, either from bending in a storm, or 
from rough handling; but as all of the logs in question 
came from the same locality in Florida, and the markings 
were all on the north side of the log, it was assumed that 


such as result 


they were caused by some severe storm from the south 
that had swept over that part of the country. By care- 
fully counting the annual rings of wood, and knowing 
when these trees were cut, it was decided that the storm 
recorded by the wrinkles have occurred in the 
year 1898; and inquiries verified the fact that at that time 


must 


a hurricane had swept over that region. 


A New Immunization Theory.—According to a new 
theory of immunization against bacterial disease evolved 
by Drs. Henry Smith Williams and James Wallace 
Beveridge, two New York physicians, the red and white 
corpuscles of the blood are the chief agents that protect 
human organisms against the ravages of bacteria, and 
this they have termed the proteomorphie theory. These 
investigators believe that the white corpuscles deal 
with the unbroken proteins that they may come in con- 
tact with, whether they be of bacterial or dietetic origin, 
and that the red corpuscles deal with the partially cleaved 
molecules of protein. In other words, the business of 
the white corpusele is to break down or cleave this protein 
molecule, synthesize it. And in summing up 
Medicine their statement: ‘In 
this view, then, the red blood corpuscles have an im- 
munizing function strictly complementary to that of 
the white blood corpuscles, and no less important. One 
legion of cells co-operates with the other, each having 
its own special field. The white corpuscle deals with all 
formed bodies and full-sized protein molecules of foreign 
type that make their way into the blood stream. The 
red blood corpuscle deals with the later cleavage products 
of protoplasmic activity. In carrying out their respec- 
tive tasks, the leucocyte supplements the work of the fer- 
ments of the digestive tract; the red corpusele sup- 
plements the work of the leucocyte and relieves the 
ultimate considerable measure of the task 
of protecting themselves against small-moleculed nitrogen 
products that might prove harmful.” 


not 


American condenses 


tissues in 
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Astronomy 


The Royal Astronomical Society has decided, by a 
vote of 59 to 3, to admit women as fellows and associates. 


“L’Astronomie,” the monthly bulletin of the Astro- 
nomical Society of France, which suspended publication 
at the outbreak of the war, has now been resumed, and 
the missing back numbers have been issued, so that there 
will be no break in the files. 


Arthur von Auwers, the well-known German astron- 
omer who died January 24th of this year, was born in 
Gottingen in 1838, and moved to Berlin in 1866 when he 
became a member of the Berlin Academy of Sciences and 
academic astronomer. Auwers was pre-eminent among 
European astronomers in studies on the proper motion 
of stars, but also made many important investigations 
in other branches of astronomy. 


Adam Massinger, assistant at the Heidelberg observa- 
tory and known as the discoverer of several asteroids, 
was killed in action near Ypres October 21st. It is an 
interesting example of the irony of fate that Massinger 
named the first asteriod he discovered ‘ Nipponia,” in 
honor of Japan. During the last few years he had been 
engaged on a laborious examination of all the nebule of 
Herschels’ general catalogue found on the Heidelberg 
photographic plates, and was preparing to use the 
statistical material thus collected concerning upwards 
of 4,400 of these bodies in a study of their distribution 
in the stellar system. 


New Asteroids.—The Astronomisches Rechen-Institut, 
at Berlin-Dahlem, announces that 76 new asteroids were 
discovered in the year ended June 30th, 1914; viz., 26 
at Heidelberg, 5 at Johannesburg, 1 at Nice, 1 at Paris, 
19 at Simeis, 3 at Vienna, and 20 at Winchester, while 
1 was discovered on the same night at Heidelberg and 
Simeis. Permanent numbers have been assigned to 32 
of these, as well as to 5 discovered the previous year, 
and the elements of these 37 have been published. The 
total number of these bodies orbits are now 
definitely known which have consequently received per- 
manent numbers is 791. 


whose 


Saturn’s Crepe Ring.—The crepe ring of Saturn has 
been observed and measured at the Lowell Observatory 
persistently wider on the east than on the west side of 
the planet during the past month by a difference of 
five hundredths. This fact will have important bearings 
on the mechanies of the stability of the ring. Any phase 
effect or defect of illumination of the constituents of the 
ring are not sufficient to explain the phenomenon on 
acecourt of the diminutive size of the meteorites com- 
posing it. A possible explanation of this detected 
eccentricity of the ring may be the revolution of its 
perisaturnium. 


The German Eclipse Expedition in Russia.—Four 
German observatories—Berlin, Hamburg, Munich and 
Potsdam—sent expeditions to the Crimea to observe the 
solar eclipse of August 2Ist, 1914. These parties 
reached their stations about the end of July and were busy 
with preparations for their work when the outbreak of 
the war caused them to depart hastily for Germany, 
leaving their instruments behind at Theodosia. Having 
proceeded as far as Odessa by boat, they were all de- 
clared prisoners of war. Ultimately most of them were 
released and got home in safety, but four—viz., Dr. 
Zurhellen of Berlin, Dr. Kiihl of Munich, and two assis- 
tants of the Hamburg party—were kept in captivity, 
and are supposed to have been sent to Astrakhan. The 
instruments left at Theodosia were confiscated by the 
Russian authorities and turned over to the University 
of Odessa. 


Early Chinese Records of Eclipses.— Messrs. Hirayama 
and Ogura have published in the Proceedings of the 
Tokyo Mathematico-Physical Society the results of 
their attempts to fix the dates of some early eclipses 
recorded in Chinese literature. The earliest is mentioned 
in one of the books of the Shu Ching, where it is recorded 
that in the reign of Chung K’ang, the fourth emperor 
of the Hsia dynasty, there occurred an eclipse of the sun 
which had not been predicted by the astronomers, who 
were alleged to have been drunk and to have neglected 
their duties. Hence the customary rites for delivering 
the sun, which should have been arranged in advance 
and superintended by the astronomers, were in the 
emergency performed by other officials without proper 
preparation. The emperor accordingly ordered the 
army to punish the astronomers. A later document 
makes it possible to fix the date of this event as October 
13th, 2127 B. C. (Julian calendar)—the earliest recorded 
eclipse in the world. Calculation shows that there 
actually was a solar eclipse on that date, but probably 
not in China, though the elements of the motions of the 
sun and moon are not accurate enough to indicate cer- 
tainly the path of so remote an eclipse. The authors 
are inclined to think that the information fixing the 
date of the eclipse is due to Chinese astronomers of a 
later age, who calculated that an eclipse occurred on that 
date and erroneously supposed that it was visible in 
China. 
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Automobile 


Wanted: 20,000,000 Tires in 1916.—Granting that the 
average consumption of tires by motor cars is eight tires 
per car per year, which includes all types of vehicies, 
there will be required during 1916 not less than 20,000,000 
tires, valued at from $300,000,000 to $400,000,000- 
figuring the average price of tires at $15. 

Lubricating Spring Leaves.—A new the 
lubrication of the leaves of automobile springs has been 
brought out by a Providence firm. The device is essen- 
tially nothing but a pair of plates, bolted one on each 
the spring. Each plate incloses a smail oil 
reservoir and a felt wick, the latter pressed against the 
edges of the spring leaves and feeding the oil between. 


device for 


side of 


New Aluminium Solder.—A solder for aluminium 
which can be used without flux, has been evolved by a 
New York company, which sells it by the pound, in con- 
venient sticks weighing about 5 ounces each. The sol- 
der is applied with any convenient piece of iron, while 
the heat of a gasoline torch is all that is necessary to 
ause junction. At the soldered joint the metal is strong- 
er then the aluminium itself. The aluminium will not 
oxidize during the soldering. 

Ball Bearings Still Imported.—Fears that the imports 
of ball bearings would completely cease because of the 
war, appear to have been groundless. Despite the em- 
bargo placed by the German government upon bearings 
exports, the quantity and value of these necessities for 
motor cars have not been less in the seven months ended 
January 3ist, 1915, than in the same period ended Janu- 
ary 3lst, 1914. Most of the shipments now come from 
Italy and Sweden. 


A Rubber Regenerator Wanted. 
has offered by the German 
satisfactory process of regenerating rubber. It is 
merely a ‘“‘reclaiming”™ process that is desired, but a real 
‘regenerating’ The resiliency of the original 
rubber must be regained to an extent of at least 
per cent in order to make the process eligible for com- 


A prize of $25,000 
been government for a 
nat 


’ 


process 


petition. The tire problem is beginning to worry the 
army authorities, and negotiations are said to be pend- 
ing with the manufacturer of a well-kaown fiber tire, 
of the tension type, which is expected to solve the 
difficulty of obtaining rubber for pneumatics in sufficient 
quantity for army needs. 

Safety Devices for Automobile Starting Moters.—aA 
patent has been granted F. H. Miller of Wilkinsburg, Pa., 
assignor to Westinghouse Electric and Manufacturing 
Company, No. 1,130,064, for a safety device for starting 
motors of automobiles. The object is to protect the 
gears of a starting motor for an automobile engine by 
preventing the connection of the motor to the engine 
shaft when the latter is rotated above a predetermined 
speed and in doing this the party utilizes centrifagai 
force to control means for preventing the establishment 
of an operative connection between the starting motor 
and the engine shaft. Another patent, No. 1,130,4 
for a similar purpose has been issued to Frank Conrad 
Pa., assignor to Westinghouse Electric 





73, 
of Liversvale, 
and Manufacturing Company, in which patent there is 
employed the usual reduction gear mechanism which 
operatively connects the motor to the engine fly wheel, 
and the invention provides a device which automatically 
locks the starting mechanism in an inoperative position 
when the fly wheel is rotated but allows the connecting 
gears to mesh if the fly wheel is at a standstill, 
avoiding any operation of the starter when the engine 


thus 


shaft is operated. 
Saving Time by Combination.—One of the 
peculiar results of the modern system of quantity pro- 


most 


duction of automobiles is undoubtedly the tendency to 
combine certain accessories, in order to save material 
and, especially, to save time in the assembling of the car. 
A few minutes saved in the putting together of the minor 
parts of the car, means an aggregate saving of many 
days’ work when a production of 50,000 or more cars is 
concerned. Some of the most along 
this line are the following: One company is 
headlight with hollow perforated This 
really the horn end of the electrie warning signal, the 
buzzer of which is directly behind the electric light bulb. 
Not only is the mounting of the horn unnecessary, but the 


recent attempts 
using a 


rim. rim is 


sound is earried forward better, because of the absence 
of interfering parts. Another company uses a headlight, 
in the back of which is mounted a mirror, thereby com- 
bining the two accessories which heretofore had to be 
mounted separately. Still another concern mounts its 
electric lighting generator on the cooling fan, while a 
fourth combines the horn with the fan. The use of the 
magneto as a generator for electric lights is coming into 
favor more and more, the largest American manufacturer 
just having announced that in future models a slightly 
larger magneto will be furnished without extra charge, 
in combination with a complete electric lighting installa- 
tion. The next two years will undoubtedly see many 
similar combinations, reducing the number of parts, the 
number of odd angles to the car, and the time and ex- 
pense of assembling the car. The lowest priced cars 


probably will lead in this respect. 
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No. 5 is a 250-grain Savage; 6, British 
Mark IV,” the original hollow point dum 
copper tube expanding Spitzer, used 


hollow 


dum ; 7, 
for big game; 8, nose sectioned to 


show form 

















Dum-dum Bullets 


By Edward C. Crossman 
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Dum-dum bullets after 


firing 

7 hi dum-dum charges on both sides take us back 

te the da of the Spanish war, when the same 
accusntion vere made As a matter of fact, Spanish 
T-millimeter cartridges could be produced with the point 
of the ballet sawed criss-cross with hacksaw, but at 
that we doubt its bei: ul more deadly than the ordi 
nary bullet 

With the exception of the French, the belligerents in 
the present war use smokeless high-velocity rifles of 
smal! bore amd f irse, firing jacketed bullets. These 
bullets are constructed of a lead core, with a tough 
jacket or ski r the outside, closed every where ex 
cept at the base where the core is inserted. This very 
touch skin i nade either of sheet steel, nickeled to 
prevent rust r else of an alloy of copper and nickel 


of about the proportion of 20 per cent nickel to SO per 


cent copper, and being thus merely German silver 
Sawing the point off a sharp point bullet of this con 
struction does not cause the bullet to break up in tissue 


uniess the ent is made far down the bullet 


All the nations engaged use practically the 0.30 cali 


ber, althoug! f course, the cartridges vary consider 
ably No, the ire not 3O-30's, nor any relation to 
R0-20's, the O.20-50 being an American game-shooting 
cartridge of considerably less power than a military 


cartridge 
Now 
British 


tribe or other 


jacket bullet game, the 
difficulties with some hill 


Indian 


eariy in the small bore, 


found themselves in 


Afghans or similar East 


These 


Apache, were accustomed to rush British camps by the 


li¢ht of the stars, or sometimes by daylight, and bran 
dish knives large as machetes and as sharp as razors 

The first thing the British discovered about their new 
amall bore acquisition in place of the good old O45 
caliber Martini Henry, was that the new rifle would not 
stop an Afghan or other hill person, who really intended 
to keep coming Several British soldiers were killed by 
hill men wh necording to all the laws of warfare 
should have been very, very dead Drilling them with 
the O08 seemed merely to exasperate them There 


fore, in their hill arsenal of lDbum-Dum, the British pro 
coeded to evolve a new bullet for making good men out 
of hill met They took the 0.308 bullet and removed 


some jacket from the point, exposing the leaden core 


Then they tried it on some more hill men. The British 
troops reported that it was fine No word was ever 
received from the parties on the other side. Thus arose 
the first t point, metal-patched bullet, and on it was 

ldle«d thy me of Dum-Dum from the little, obscure 
Trctiar en that produced it And so, every bullet 
from ! bore rifle, doctored up in any way at all, 
wr ept b> lhum, although it might use some other 
system " ocur expansion of the bullet \lso any 
wound that ! em irge was promptly charged 
up to a dum-dum bullet, although it might just as well 
have come from bullet rleocheting from rocky ground, 
or in these modern days from a sharp point bullet in 
its original tumbling act 

The British proceeded to change this dum-dum 
bullet around a bit, making it hollow nose, instead of 
exposh much lead, but st lesigning it to expand 





Expanding Spitzer bullet sectioned to show hollow copper jacket that makes the 


bullet break up. 


and break up on impact It was officially recognized 


and named, as we remember, the Mark IV, the British 


s® naming every separate cartridge and rifle they ever 
produced 
They found it just as pleasing in Africa. They laid 


out Dervishes with it, and they stopped Matabeles and 
Zulu With the 
bullets ineffective 


other members of the nation. last, 
particalarly, the ordinary 


When an impi started for the British line, the members 


proved 


thereof kept on coming until physically unable to move 


regular bullets were inadequate. We have 


half dozen of the hollow nose bullets used 


on. The 
before us a 
by the British in the Matabele trouble. 

At The Hague or Convention, we 
which, the British, with other civilized nations, signed 


Geneva forget 
compacts forbidding the use of expansive or explosive 
bullets. The bally heathen had nobody at 
tion, which was a little tough on the heathen. 

whom the dum-dum charge 


the conven 


But the French, against 
was brought, have as clear a case of alibi as any small 
boy who could prove that he was stealing apples out of 
an orchard a mile away, when the melon patch was 
raided 

Exposing the lead of a patched bullet or giving it a 
nose tends to peel back and 


ribbons, allow the lead to fly off in small 


hollow make the jacket 
split up in 
hits, and the main body of it to flatten out or mushroom. 

But the bullet formed of 


sclid copper-zine alloy, no jacket, no lead, no soft metal 


French use exclusiveiy a 
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Clip of British cartridges transfixed by a German 
bullet while in a soldier’s bandolier. 


Dum-dum bullets after 
firing. 

to smear around regardless of what one does to the 

bullet It could 


of heavy 


“dum-dum” about as easily as a piece 


copper wire. The German charges were dis 
had been 
them—in their 
the points of the bul- 


fussed around 


proved the instant we saw at whose door they 
The 


ignorance might 


laid. French soldiers—some of 


have sawed at 
otherwise 


lets or cut them through, or 


with them. Instances of the sort are common in every 
army, including our own. But, regardless of the intent 
«f the few 


the effect was nil, because you cannot do anything to a 


scattered fools that might have done this, 


sclid copper-zinc bullet to make it more deadly. 
Also, 


ridges were poisoned 


protested because the French cart- 
They found a ring of black stuff 


around the neck of each cartridge. 


Germans 


I have one before 
me, and it is not a pleasing cartridge in appearance. I 


know of other cartridges I would select in preference 


were I planning to be shot—say the B. B. or 0.22 Short 
water- 


for choice. This black stuff turned out to be a 


proofing, and about as poisonous as Munich beer. 


If the dum-dum charges had been leveled in later 
days of the war, and at the British, it might have 
aroused suspicions among those that knew the facts 


that the British had by mischance been shipped some 
of the old Mark IV hollow 
that 


nose bullets, but I, for one, 


refuse to believe they ever would use them de- 
liberately 

As a matter of fact, consider the manifest stupidity, 
not to say childishness and lack of sportsmanship that 
lies back of all this dum-dum folly. Altering a bullet 
on a wholesale scale would result in inaecuracy, altered 
ballistics of the rifle, chances for trouble if the bullet 
broke up in the barrel as happens if the point of a solid 
trouble all 


job of altering a few 


jacket bullet is sawed off, and general 


round, not to mention the small 


billion rounds of cartridges urgently needed on the 
firing line. And, were all this done, the net result 


would be a few men killed that otherwise might have 
lived, a few wounds of far nastier type, and a few less 
wounded for the surgeons to patch up. 

When a man is hit by any modern or old style bullet 
I speak now of civilized troops. The 
Russians quit before the tiny 0.25 caliber bullets of the 
The little 0.25 caliber bullets did just as effec- 
Balkans as the 0.30 ealiber bullets. 
Onee in a a man might keep on fighting with a 
hole in him, but he is not worth while breaking all the 
nothing of the 


he usually quits. 


Japs. 
tive work in the 
while 
laws of civilized fighting for, to say 
trouble entailed in altering the bullets used. 

Therefore, if the advance of the 
you've done all you can. The condition of his wounded 
does not Nobody 
but a heathen would want to think of the wounded of 
the other side lying in agony from torn wounds of ex- 
Dum-dum bullets don’t help to hit any 
more men, and it is hitting the men at all that is the 
difficult and the decisive thing in war. 

On the other hand, the surgeons of both armies do 
find men badly torn, with slashing wounds that ap- 
parently never could be produced by anything but ex- 
panding bullets. 


you stop enemy 


interest the men on the other side. 


plosive bullets. 
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Date, 1013 


Tons, 27,000. 


Speed, 21 knots. Guns, Ten 14-inch, twenty-one 5-inch. 


Torpedo tubes, 4 


Belt, 12-inch 


U.S. S. “Texas,” the first of our battleships to mount the 14-inch gun. 


An Analysis of Our Naval Standing—I] 


By George von L. Meyer, Former Secretary of the 


T has been held that the possession of a sea-going 
fleet having rapidity of movement and the ability to 
keep the sea doubt the 
of a hostile attack to some point at sea at a great dis- 


insures without transference 


tance from our home shores and an ability to main- 


tain a free highway for American commerce under 


conditions where the submarine 
That is true only in the sense that battle- 


would be practically 
powerless. 
ships are, and may indefinitely remain, the controlling 
factor in any war in which the belligerents are separ- 
ated by great distances of water, but it is not always 
feasible for a battleship fleet to waters. 
The powerful fleet of British dreadnoughts is, so far 
as known, within a few miles of any point of the Brit- 
future vulnerability for German 


leave home 


Its past or 
submarines is something that will not be known until 


ish coast. 


long after the end of the present war. 

The North Sea and the British Channel constitute a 
body of water whose coast lines, on all sides, are never 
widely separated. The location has given the subma 
rine a safe field for action and 
limited the usefulness of the dreadnoughts, which are, 
Our home 


has correspondingly 


in reality, doing no more than patrol duty. 


waters would never offer an identical situation to a 
hostile fleet if we exclude the Caribbean Sea. But in 
order to retain the command over that sea a powerful 
Therefore the ratio of sub- 


must be maintained on the 


fleet would be necessary. 
marines to capital ships 
basis recommended by the General Board if we wish 
to consider ourselves safe. ; 

In view of the increasing number of submarines, how- 
ever, and the age of some of the older vessels, there is 
urgent need also for testing and wrecking docks that 
may be used for salving submarines of any size, dock 
ing submarines, and testing to determine resistance to 
external water pressure. Two docks of this descrip- 
tion will ultimately be required for the Atlantic, and 
one each for the Pacific Coast Hawaii, Panama, Guam 
and the Philippines. 

Two other types of auxiliary ships are required for 
the successful administration of the fleet—hospital and 
supply ships. The two hospital ships now borne on the 
the “Solace” and the “Relief’—are both im- 
provised and small, and neither adapted to the service. 
They have done good service in time of peace in con- 
hection with subdivisions of the fleet, but the “Relief” 
is now unseaworthy and the “Solace” would be of limit- 


navy list 


Why We Are An Inferior Power 


ed value in time of war. To remedy this defect the 
General Board repeats the recommendation for the 1916 
programme, as it again recommends an additional sup- 
One, authorized in 1913, is now under con- 
struction, but another is because the four 
ships we have are improvised and hurriedly 
bought and fitted in 1898 to meet the exigencies of the 
Spanish war. Upon the efficacy of the supply ships 
depends the efficacy of the fleet when it is away from 
This question of supply ships 


ply ship. 
needed, 
were 


home waters or its base. 
has again been demonstrated in the present war, and 
though the source remains a secret it is known that 
the German system of supply has been marvelous. Up 
to the time of writing not one German cruiser was 
forced to intern or surrender because of lack of sup- 
plies. Some of these supplies, true, may have been 
obtained from vessels of the enemy, but I do not doubt 
for a moment that Germany (or any other power) has 
a perfect system of supply and the proper number of 
ships to do the supply work. 

Two other important items should be considered ; one 
relative to a floating dock and another for coaling 
stations. 

Graving docks of 1,000 feet for both the Atlantic and 
Pacific, to accommodate newer and larger vessels, are 
necessary, to be located at places subject to later selec- 
But the construction of a floating dock of about 
Such a dock is in- 


tion. 
40,000 tons capacity is necessary. 
dispensable to float a battleship or cruiser that has been 
injured or wrecked or crippled on any part of our coast. 
The dock must be large enough and strong enough to 
hold the heaviest dreadnoughts. We have now only 
two floating docks, one in the Philippines and one at 
New Orleans. The latter will float a battleship of 
about 15,000 or 16,000 tons, although doubt exists in 
some minds as to whether it would be safe to float a 
16,000-ton ship—the absolute limit of its capacity. Such 
a dock ought to be stationed on the Atlantic, although 
there was an element in Congress, when I first recom 
mended this dock, that suspected a hidden motive. 
But if doubt existed then as to the desirability of such 
a dock, the present war has likewise demonstrated the 
value of this equipment, which forms a part of the Ger- 
man and British navies. One of the latest reports is 
that the “Audacious,” the dreadnought which was ren 
dered useless on the Irish coast late in October, is now 
supposed to be undergoing repairs, and these repairs 


Navy 


are only possible because the huge dock was taken to 
the scene of the disester. 

We are 
large reserve supplies of coal. 


with the necessity fer 


The navy lacks adequate 


likewise confronted 


coal and fuel depots at several important strategic 


points, notably 
Harbor. Arrangements have been made to increase the 
capacity and facilities at these places as far as prac 


Guantanamo, Puget Sound, and Pearl 


ticable with the funds that have been available from 
time to time, but a considerable additional appropria 
tion for the purpose is necessary in order to achieve 
the desired result. 

Without ample coal and oil storage capacity at the 
distant bases, and in the absence of a large merchant 
marine to insure a continuous supply of fuel, the 
activity and effectiveness of the fleet will be seriously, 
if not fatally, affected in time of war. An item of 
$500,000 would perhaps cover the requirements. 

There has been a tendency in certain congressional 
quarters in favor of a general naval base located some 
where on the mainland of the Gulf coast. This plan 
has been taken up by the joint board of the Army and 
Navy, but its unanimous recommendation has been for 


a naval base on the Atlantic coast But in order to 
consider this point we must disregard existing naval 
stations. The interests of the country and the interests 


of the Navy would be best served by the establishment 
of one first-class naval station with ample anchorage 
on the coast north of the Delaware, equipped fer dock 
ing, repairing, and provisioning at least half the entire 
Norfolk 


This would be supplemented by a 


fleet, and one station of the same capacity at 
in Chesapeake Bay 
fleet rendezvous at Guantanamo with sufficient docking 
and repairing facilities to enable the fleet to maintain 
itself in that vicinity 
for extensive repairs; 


for considerable periods, but not 


an ample torpedo-boat base at 


Charleston; a supplementary torpedo and submarine 
boat base at Key West, and a station for the large 
reserve fleet at Philadelphia. The fresh water basin 


there is to be the port of the reserve fleet of battleships, 
and the department has been studying the system which 
will put these ships in such a condition that they will 
be ready at the shortest possible notice and at the 
sume time will not deteriorate 

Now we must consider the person: 

For the first time in many years the enlistment ts up 


to the limit prescribed by Congress, The enlistment at 
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present is 52,667, or 4,612 greater than last vear rhis 
increase was made possible by recruiting to the addi 
tional authorized strength It is estimated that about 
‘*) per cent of the effective tighting power of the Navy 
is now fuily manned But one cannet hide the fact 


that although the numbers are recruited up to the limit 


allowed ly iw. we have onty sufficient men to man in 
in adequete manner a portion of the vessels already 
beuriit At present three second line battleships, two 
armered cruise two third-class cruisers, twenty-one 

trover three monitors, five submarines, one gun 
bout, three fue hips, and two vessels of special type 
ire i) commission in reserve that is to say, they have 
mw bourd from per cent to 50 per cent of the crews 
necessary to man them in case of war. There are also 
6 secomd tine battleships, 1 armored cruiser, one se¢ 


omdeclass cruiser, and 14 torpedo boats which are in the 
condition technically called “in ordinary.” These ves 
ix are manned from 10 per cent to 20 per cent of their 
regular complements—just enough to prevent them from 
second line bat 


ruating to pies Further, there are 


tleship > second-cla eruisers, one third-class cruiser 
one destroyer, two monitors, four torpedo boats, 6 gun 
boats. one transport, one hospital ship, one fuel ship, 
one repair ship and 11 converted yachts which are at 
present out of commission altogether 

To provide a proper complement for all vessels of the 
Navy whieh could still be made useful for war pur 
hoses would require an addition to the present force 
of about 18.000 men 

As things stand, building battleships or other war 
ships without baving an adequate force of men is equai 
to wasting money For instance, a statement issued 
by the Navy Department recently reads that “theoreti 
ally, and on paper, the Navy possesses at the present 
time fen thatt hips of the first line and twenty-thres 


e, but actually only the ten 


battleships ef the second Ii 
battleships of the first line and eleven battleships of the 
second line can be placed In commission for service be 
cause of the shearfage of men rhe foregoing totals 
however, do not agree with the official table showing 
the naval standing of the powers 

Whether or not the practice of taking the crews from 
the older ships to man new ships is a wise one is doubt 


w« true that 800 men on a dreadnought of 


fui It may 


the latest type are as effective as 4,000 men on old 


hattleshipa or old cruisers, but I am convinced that 


| regardless of their class—ought 


all serviceable vesse 
to be fully manned, and that for every additional war 
ship added to the fleet an adequate number of enlisted 
men should be provided for If men must be taken 
from one old ship to man a new one, the change ought 
to take place in those instances where the ship ts 
actually retired and condemned as unfit for further 
service 

The General Board, in its latest report to the Secre 
tary of the Navy, states as follows 

‘The General Board cannot too strongly urge upon 
the Department the necessity of using its best endeay 
ors te carry out the repeated recommendations of the 
Gieneral Beard, made from year to year, to provide the 
fleet with a personnel, active list and trained reserve, 
equa! to the manning of the fleet for war. .n the opin 
ion of the General Board this is a matter of even more 
serious import than that of construction, for it cannot 
be too often repeated that ships without a frained pet 
sonnel to man and fight them are useless for the pur 
poses of war The training needed for the purpose is 
long and arduous, and cannot be done after the out 
break of wat 


previous to the 


This must have been provided for long 
beginning of hostilities; and any ship 
of the fleet found at the outbreak of war without pro 
vision having been made for its manning by officers and 
men trained for service can be counted as only a useless 


mass of 


steel whose existence leads only to a false sense 
of security 

‘The strength of fleets is measured too often in the 
public mind by the number and tonnage of its material 
units. The real strength of a fleet is a combination of 
its personnel——with their skill and training—and its 
material; and of these two elements the more impor 
tant—the personal—is too often forgotten and neglect 
ed in making provision for our fleet.” 

This last paragraph is worthy of attention not 
only by Congress, but all the people We alone of 
the navai powers provide no trained reserves We 
trust to the filling of the complements of our ships 
by untrained men recruited after war is imminent or 
dle« lared 

cf course mo nation in time of peace keeps all the 
ships of ifs navy fully manned and in full commission 


But all the leading nations except the United States 


provide an active list, officers and men, sufficient to 
keep the best of their fleet in a material condition for 
war; and in addition a trained reserve of officers and 
men sufficient to round out the complements and fully 
man every serviceable ship of their navies, and also 
furnish a reserve for casualties. Thus every nation 
except ours is prepared to mobilize its entire navy, by 
order, with officers and trained men 
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Congress, however, will not be officially acquainted 


with the fact that the General Board is earnestly seek 
ing a greater personnel list. 

Yet the need of more men is a serious one. The re- 
quirements are as follows: 

1. Provision for an active personnel, officers and en- 
listed force, capable of keeping in full commission all 
battleships under fifteen years of age from date of 
authorization, all destroyers and submarines under 
twelve years of age from authorization, half of the 
cruisers, all the gunboats and all the necessary auxil- 
iaries that go with the active fleet 

2. To expand the active personnel with the expan- 
sion of the fleet in the proportions indicated in the 
preceding paragraph. 

3%. Taking immediate steps to form a national reserve 
of trained officers and men, and that his work be pushed 
until this reserve in connection with the naval militia 
has reached the point where, combined with the active 
list, it will be possible to man the entire fleet with war 
complements and furnish an additional ten per cent 
for casualties 

If we could get a reserve of 50,000 men, half of whom 
have been in the Navy and the other half in the mer 
cantile marine service, either on the Lakes or along the 
coast, then we would have a personnel emergency re- 
serve which would be of great value in time of need. 
ur present naval militia is insufficient, as it numbers 
about 7,000 men. We need a reserve to make up the 
personnel deficiency. 

Let us not forget that this country possesses poten 
tially a well-trained and capable naval reserve, but it 
is unorganized and it is at least 10,000 men short. 
Plans ought to be made to organize this body of re- 
serves that would make of it an effective reserve in 
time of war. There are about 30,000 of these former 
saliors, men fit by physical strength and experience 
both to officer and man naval auxiliaries, as well as 











The shaded area marks the zone in which the 
bombardment of Antwerp was inaudible. 


to return to their places as gunners, gun pointers, and 
other positions on our warships. 

We have more vessels in commission than most of 
the nations which give higher rank to their officers, 
yet when our fleets enter foreign waters our naval offi- 
cers are compelled to yield precedence to ranking 
officers of smaller nations. This is not an indignity 
to the man so much as to the United States. It is not 
a question of our naval officers, as individuals, being 
placed in inferior positions when they meet the fleets 
of other nations It is that in the eyes of other na- 
tions we put ourselves in the position of an inferior 
power. 

And another deficiency worthy of notice is the fact 
that it would be practically impossible for the United 
States Navy to make any strategic move outside of 
American waters unless it first obtained, by purchase 
or otherwise, British admiralty charts to insure safe 
navigation. How soon the United States will become 
independent of chartmakers I do not know, but the fact 
stands that we lack a very necessary item. 

There has been a great deal of comment about the 
unreadiness of the fleet to-day. During the past two 
years maneuvers and battle practice of the fleet as a 
whole have been greatly curtailed. The last mobiliza- 
tion, in the full sense of the word, was during the last 
Administration in October, 1912, when 31 battleships, 4 
armored cruisers, and SS smaller vessels, manned by 
1 


pated in the review. 


300 officers and nearly 27,500 enlisted men, partici- 





Since then the custom of annual 
mobilization has been abandoned. Why? 
present Administration has required the use of battle- 


Because the 


ships for duty which could have been performed equally 


well by gunboats and small cruisers. In addition, the 


shortage of men is also seriously interfering with the 
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annual maneuvers so necessary for the efficiency of the 
fleet. Vessels for such service are almost rusting away 
while “in ordinary,” and the battleships suffer because 
emergency duty prevents their mobilization and proper 
drills. 

Are not the foregoing circumstances worthy of atten- 
tion? Are there not many defects which should be 
eliminated? Is not the present policy a costly and 
roundabout one? 


Zones of Silence 
By W. J. L. Kiehl 


ROP. VAN EVERDINGEN has published the pre- 

liminary conclusion arrived at in the Meteorological 
station of Utrecht about the area in the Netherlands 
where the bombardment of Antwerp was audible. More 
careful study has, however, to be given to the matter 
before it can be understood in all its phases, for in- 
stance the bearing thereon of the local weather condi- 
tions have still to be more especially investigated. The 
broad conclusion that could at a glance be deduced from 
the reports that came in from various places in Hol 
land after each place where the bombardment had been 
heard had been marked on a map (see accompanying 
diagram) have absolutely contirmed the theory of the 
German scientist, Dr. Von dem Borne, who suggested 
that the phenomenon of zones of silence correspond to a 
similar phenomenon in light, which produces the well 
known fata morgana of the desert. According to this 
theory the sound waves which are thrown upward do 
not lose themselves in infinity, but, after reaching a 
height of from 60 to 8O kilometers (37 to 50 miles) ac- 
cording to the greater or less density and dampness of 
the atmosphere are thrown back again or reflected 
toward the earth. 

The area over which the sound of the bombardment 
was directly audible was a very wide one, about S5 
kilometers in radius. Then follows a zone of silence 
of 60 kilometers broken only in one place (see the small 
cross near Nykerk on the map). What local atmo 
spheric condition caused this exception has not yet been 
ascertained. Beyond this zone the sound again became 
audible and the direction from which the observers per 
ceived the sound is given by the small arrows on the 
map. It will be seen that in the extreme north of the 
province of Groningen the sound of guns was heard 
coming from the northeast, and upon investigation it 
proved that simultaneously with the bombardment of 
Antwerp, October 7th to 9th, gun practice at Borkum 
was going on and also at Meppen, where Krupp gun 
ranges are situated. This group of crosses will, there- 
fore, have to be eliminated. It is interesting to note 
that at Utrecht itself the sound of the bombardment 
of Antwerp was not heard, but when, later on, the, fight- 
ing line in Belgium was removed to a distance of 200 
kilometers from Utrecht the sound of guns was plainly 
discerned, both by Prof. van Everdingen himself and 
others of the observatory. 

Prof. W. 
pened to hear of the investigations carried on at Utrecht 


Meinardus of Munster in Westphalia hap- 


and sent Prof. van Everdingen a clipping from the 
Viinster sher Anzeiger of October 10th, in which ap 
peared letters from persons in places some 180 kilo 
meters distant from Antwerp, to the east and north- 
east, who not only distinctly heard the sound of guns, 
but were able to distinguish the difference in sound 
between the report of the 42-centimeter guns and 
others. He offered to collect further material upon 
this matter in Germany and send it up to Utrecht. 
This offer was gladly accepted, for, in this way, it 
may be possible to determine the width of the outer 
sound area. 

Prof. van Everdingen intends to publish the results 
of further investigation later on. 


The Current Supplement 


—— issue of the SclENTIFIC AMERICAN SUPPLEMENT 
for April 17th, 1915, No. 2050, is most valuable in 
the variety and character of the matter it contains. 
There is an interesting account of the earthquakes and 
voleanic eruptions of Sakurajima, in Japan, showing 
their connection with other disturbances in this region. 
Testing the Sensibility of Plants is a valuable summary 
of the remarkable investigations by Prof. Bose, which 
have opened up an entirely new field in plant physi- 
ology. There is an interesting account of the zoologi- 
cal achievements of the Roosevelt-Rondon Expedition 
in South America by one of the scientific party. Wire- 
less Transmission of Energy is an unusually clear and 
complete exposition of a subject of growing importance, 
written especially for the general reader by a leading 
authority. The Uses of Light in the Treatment of Dis- 
ease adds much to our knowledge of the effects of dif- 
ferent kinds of light. 
nautical subjects reviews many of the important do- 


An English authority on aero- 


ings of the airman on both sides in the European strife, 
with comments on the results accomplished. There are 
articles on printing for the blind, German railways in 
the war and yarious other matters. 
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Teaching Defective Children 


The Remarkable Experiment of Columbia University 
in Educational Psychology 


By A. M. Jungmann 


SERIOUS problem in educational psychology is 
A that of developing the mental faculties of excep- 
tional or atypical children. Up to within recent years 
mental defectives among children were looked upon as 
hopeless and very little was attempted in their educa- 
To-day, however, it is generaliy recognized that 
many forms of defective mentality are amenable to 
treatment along lines evolved through a better compre- 
of those branches of medical science known 


tion. 


hension 
as psychiatry and neurology. 

An interesting experiment in the education of excep- 
tional children is now being carried out in Columbia 
University. A atypical children has been 
formed in Speyer School, a model elementary school 
used for in connection with 
Teachers College. that the 
training of exceptional children must differ from the 
training of normal children in that each child requires 
individual study and the instruction it receives must be 
In order that 
possible progress be made by the class 


class of 


experimental 
Psychologists 


purposes 
recognize 


particularly suited to its requirements. 
the greatest 
as a whole the number of pupils has been restricted to 
ten children, thus permitting each child to receive the 
maximum amount of attention from the teachers and 
preserving, in all essentials, the individuality of each 
student. 

The examination of the children who were admitted 
to the class was conducted by Dr. Louis E. Bisch, who 
has been very successful in the treatment of atypical 
children, Dr. Naomi Norsworthy, Associate Pro- 
fessor of Educational Psychology. Before acceptance 
each child is thoroughly examined physically and men- 
tally. Absolutely hopeless cases are not accepted. In 
his mental examination Dr. Bisch employs the Binet- 
for intelligence, the Yerkes- 
tridges “point scale” and the Ziehen intelligence test. 
In the recognition of mental deficiency each of these 
The point scale 


and 


Simon measuring scale 


tests has certain peculiar advantages. 
was designed by its authors with a view te improving 
the Binet measuring intelligence. The test 
devised by Prof. Ziehen of Berlin University, has been 
used with highly satisfactory results in the psychiatric 
and neurologic clinic of that institution. 

The Binet-Simon test has the advantage of instantly 
appealing to the child. Practically all children like to 
look at pictures, and if the examiner begins by asking 
the child to look at the pictures used in the test the 
child is at once placed at ease and will respond to the 
It is essential that the 
The ques- 


seale of 


questions in a natural manner. 
examiner gain the confidence of the child. 
tioner must assure himself that the child is entirely at 
ease if successful results are to be obtained. The child 
should look upon the examination not as an examina- 
tion, but as a game which he takes pleasure in playing. 
The Binet and Simon tests are arranged to determine 
the mental status of children from three to fifteen years 
of age. If a child responds successfully to the tests 
arranged for its age it is probably normal so far as its 
intellectual development is But if it can 
succeed only in the tests arranged for younger chil- 
dren, it is backward. For example, a child of ten who 
could not succeed in the tests for its age, but who could 
successfully answer the questions in the tests arranged 
for a child of seven, would be three years backward 
in mental development. Children who are three or 
more years backward are looked upon as being men- 


concerned. 


tally defective. 

Binet has found that all children are not developed 
evenly. So he has determined, in estimating his results 
that a child has the mental development of the highest 
age for which it has successfully passed all the tests. 
Binet has also established that when the child’s in- 
tellectual level has been obtained, it is to be advanced 
a year for every five higher tests in which it has suc- 
ceeded in and two years for every ten tests successfully 
withstood. 

A child of three should be able to comprehend spoken 
words and to answer simple questions by a gesture. 
Ask a child of three, Where are your eyes? and it 
should immediately point to them. A child of three 
Should be able to repeat sentences of six syllables, but 
not ten. 
cause they do not convey any meaning to a child of 
three, are limited in the test to two, such as 6-4. When 
shown the pictures which Binet uses in his tests a child 


Figures, being more difficult than words be- 


of three will enumerate the objects; it is not possible 
for him to describe any of the action in the pictures. 

At four years a child should know whether it is a 
boy or a girl, but at three it would not be able to make 
the distinction. At four a child should be able to re- 


peat three figures, be able to tell which is the longer of 
two parallel lines and be able to name familiar objects 
when they are displayed. 

Among the tests at five years of age is the compari- 
weights. 


80n of A five-year-old child is able to tell 
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which is the heavier of two blocks equal in size and 
appearance, but differing in weight. At five all chil- 
dren succeed in counting four. At three no child can 
count four, and at four only about fifty per cent of 
the children tested have been able to do so. 

At six years a child should distinguish between morn- 
ing and afternoon, should be able to define known ob- 
jects and execute three simultaneous commissions. At 
six Binet believes that a child’s esthetic perception is 
sufficiently developed for it to differentiate between 
beauty and ugliness. For this test Binet employs a 
picture of six heads of women in three pairs, one of 
which is pretty and the other ugly or actually deformed. 

At seven a child should be able to count thirteen 
pennies; describe the pictures used in the test for 
three year mentalities, instead of simply enumerating 
the objects ; point out what is lacking in unfinished pic- 
tures and name four colors. 

By reason of this careful marking of each phase of 
the development of the human mind between the ages 
of three and fifteen years the Binet-Simon scale is re- 
garded as an accurate means of measuring intelligence. 
But with all its advantages, Dr. Bisch has found it 
desirable to supplement the Binet-Simon with the Zie- 
hen and Yerkes-Bridges methods, together with other 
psychological and psychiatrical procedures, in examin- 
ing and classifying the atypical children admitted to 
the Speyer School class. 

As an aid to classification Dr. Bisch has compiled 
the following tentative table setting forth the causes 
of abnormal mentality: 

1. Precocity (A) congenital, (B) due to training. 

2. Retardation, caused by (A) defective teeth, (B) 
errors of refraction, (() adenoids and tonsils, (D) un- 
favorable environment, (#) malnutrition, (/) irregu- 
lar school attendance (truancy, wanderlust, disease, 
etc.), (@), epilepsy, (H) syphilis, (7) tuberculosis, (J) 
sense deprivation, (K) gross physical handicaps, (1) 
speech defects, (M) neuroses and psychopathic person- 
alities, (NV) chorea and habit spasms, (O) rickets, (/’) 
adolescence, etc. 

3. Arrested Development (Resulting in Amentia), 
caused by (A) trauma, (#4) meningitis, scarlet fever, 
diphtheria, ete., (C) epilepsy, (2) syphilis, (2) neuro- 
logical condition, (F) adolescence. 


4. Amentia, Idiopathic Cases (A) idiocy, (B) im- 
becility, (C) moronism (Congenital). 
Special Types, (A) hydrocephalus, (B) microce- 


phalus, (() cretinism, ()) mongolism (2) Little’s dis- 
ease, (F') amaurotic family idiocy, ete. 

5. Moral Deviation accompanied by (A) apparently 
normal intellectuality, (B) retardation, (() arrested 
development, (D) congenital amentia, (2) adolescence, 
(F) insanity. 

6. Insanity, (A) dementia praecox, (B) 
pressive psychoses, ete., (() episodes in constitutional 
inferiority, (1) following (E) simple de- 
mentia. 

Each pupil in the class is the subject of careful in- 
dividual study and observation, and his progress is 
recorded from day to day and filed with the record of 
his history, mental, physical and family, up to the 
day he was admitted to the class. The progress of 
some of the children has been more marked than others, 
but all have shown a decided improvement. The chil- 
dren are learning self government and self care, which 
raises them from a state of complete dependence to 
that of independent usefulness to a degree which would 
have been impossible fifty years ago. 

The importance of this branch of education will be- 
come apparent when it is considered that out of the 
20,000,000 children in the United States it is 
estimated that 75 per cent are defective. Many of the 
defects from which these children suffer are minor 
and will yield readily to treatment. But if they are 
neglected the result is that the mental development of 
the child is inevitably retarded. A slight physical de- 
fect which can be readily eliminated by simple surgery 
or medical treatment will be the cause of a certain 
amount of strain which is bound to react on the nervous 
organism of the child and produce restlessness and a 
lack of the power of concentration. Erratic, nervous 
children may be brought to a normal condition through 
hygiene, medication, psycho-analysis or hypnotism. The 
tendency to extreme nervousness, if not eradicated dur- 
ing childhood, frequently develops into a serious mental 
disorder in later life. There is nothing a community 
ean so ill afford as human waste. If the experiment in 
the education of defective children at the Speyer School 
points the way to the conservation of human beings who 
ordinarily would be a dead weight on society it will 
be of inestimable benefit to the country. 


manic-de- 


epilepsy, 


school 


Disinfecting Railway Cars 
S EVERAL years ago experiments were made in Rus- 
sia in disinfecting railway cars by the use of steam 
and formalin, the results of which have only recently 
been arnounced. To start with the temperature inside 
the car is raised to 65 deg. Cent. by the admission of 
steam, which takes from fifteen to twenty minutes, 
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according to the size and style of car, and the formalin 
is sprayed by pressure generated by an oil motor. A 
mixture of formalin and ammonia was also tried. The 
results as regards the distruction of germs of plague. 
typhoid, tuberculosis, etc., were fairly satisfactory, but 
it was found rather difficult to get a uniform tempera- 
ture, and the vapors injured some of the paints used 
in the cars. 


Selenium in the Production of Colored Glass 


By Samuel Wein 


ELENIUM, produced to the extent of about 11,000 
pounds annually, has a very limited practical 
Which is mostly coniined to the manufacture of red 
glass and red enameled ware. Ever since the patent 
granted to F. Welz (Ber; 25 page 819) on the process 
of coloring glass by means of selenium, very little has 
been published. It is for this reason that this paper 
has been written giving the actual formule now in use 
by the various glass companies both in the United 
States and abroad. 

A great advantage in the use of selenium lies, first, 
in the fact that it is not necessary to reheat the class 
after it has been made (which, by the way, is the usual 
process), and second, in the fact that its cost is much 
less than that of gold chloride or other chemicals used. 

Welz used selenium or a compound of selenium and 
cadmium sulphide for the production of rose, red, and 
orange colored glass (Eng. Min. Journal, December 
18th, 1827, page 731, and ScIeNTIFIC AMERICAN Suppte- 
MENT, January Ist, 1898, page 18,345); on investigation 
it was found that Welz’s formula was not satisfactory 


use 


The formula was soon corrected, and is made as 
follows: 
TE. ies Kadihn ed dce ee 100 kilograrames 
Sy atin diea seu eevee 20 kilogrammes 
Ee ee mere a s\n ous S kilogrammes 
NS et es the aie sae ob 7 kilogrammes 
Borax sida bebe - 0.5 kilogrammes 
CURD. s o0n-tamee vena ede 13 kilogrammes 
PIR, sind uheck ds odarene’s 300 grammes 
Cadmium sulphide 700 grammes 
RE nti bedca <p ...... 230 grammes 


The result of the above batch is a beautiful ceral-red 
corresponding to Kaiser-red glass. 
Similarly, for a transparent yellow-red glass: 


os eok boa cteaee 100 kilogrammes 
Soda 12 kilogrammes 
Potash 10 kilogrammes 
ED hp bd 8b 6e one ceesdoee 20 kilogrammes 
CEN 0. cic caceneencck ay 10 kilogrammes 
Selenium .. +. - 200-300 grammes 


Uranium oxide 60 grammes 


The writer would suggest the use of selenites or sele 
nates, as these salts are more suitable than metallic 
selenium, since they are more stable in the heat of the 
furnace, and are, in consequence, less likely to become 
lost through volatilization and oxidation. 

Glass decolorized by means of selenium possesses an 
unusual clearness and brilliancy. The use of selenium 
decolorizing agent (sodium selenate is generally 
used) is claimed in German patents, Nos. 63,558, 75,565, 
and 88,615. Selenium manganese is now being marketed 
in the United States as a glass decolorizer. 


as a 


Back Numbers of the Scientific American 
Supplement 

EE. beg to advise our readers that we have discon- 

tinued selling numbers of the Sctentiric AMERICAN 
SupPLEMENT dated earlier than January 1, 1914, We re- 
moved the first week in April to the Woolworth Building, 
New York city, and the change in our offices precluded 
the carrying of issues of the SUPPLEMENT extending over 
a period of nearly forty years. It was, therefore, neces- 
sary to turn over this portion of the business te some 
The 


Averne, 


one who has space for carrying so large a stock. 
Hi. W. Wilson Company of 39 
White Plains, N. Y., have been chosen to take care of 
our back number They 
stock and are ready to supply any of the back numbers 
at the standard price of 10 cents. We, therefore, re- 
quest that, in future, all orders for SuprPLemMents be 
sent direct to the H. W. Wilson Company instead of 
Munn & Co. Please do not order SUPPLEMENTS on let- 
ters ordering subscriptions for the SciENTIFIC AMERICAN 
AMERICAN SUPPLEMENT or books, or 


Mamaroneck 


business. have the complete 


or the Screnriric 
containing any other matters. 


To Old Readers of the Scientific American 
HE June number of the ScreNTIFIC AMERICAN 
commemorate the seventieth 

house of Munn & Co. In that number we wish io give 
a history of the Screntiric American. Old readers and 
subscribers who visited the editorial offices in the past 
are requested to send us their impressions, anecdotes 
experiences, and the like. Indeed, any 
all relating to the old offices on Park Row wili be grate- 
fully received by the Editors. 


will 


anniversary of the 


information at 
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New form spraying pistol. 








fection of Schoop 
Metal Spray 





Development and Per- 


The Improved American ** Pistol’ 








Old form spraying pistol. 











r a manufacturing establishment in New r said, the internal mechanism is devoted to 
A England there is now to be seen the straightening the wire and regulating its de- 
operation of the spraying of metal, a phenom livery. There are really three concentric 
enon so new that the precise nature of the barrels and the innermost is that through 


action is not yet understood, nor has there 
been stated as yet otber than the merest out 
of its practical possibilities The appa 
ratus is a development of forms already 
described in the Screnriric AMERICAN, and 
save these articles but little else has been 
published as yet in English 

rhe apparatus is an atomizer, but instead 
of «a spray of perfume or of disinfectant 
drawn from a reservoir of the liquid, the 
reservoir here is a solid wire and the spray 
a shower of metal particles, which will form 
a ceating of the metal upon any object 
placed a few inches from the nozzle of the 
atomizer The process is the invention of 
M. U. Schoop, a Swiss engineer, the funda 
mental patents are not yet two years old, 
und there has been steady improvement of 
the apparatus in the laboratory of the inven 
tor and in this country till it has reached the 
practical stage that is here to be described 

Pietel” is a very apt name for the atomiz 
ing device. It has a grip and a muzzle, but 
the magazine portion is rather large rela 
tively The pistel is a mechanism that 
straightens the metai wire, feeds it a speed 
which may be regulated at will, concentrates 
upon the wire the gases that are to melt and 
the spray that is to atomize it, and the whole 
device, by means of the grip, may be directed 
to any portion of the object to be treated 

In its passage through the pistol the wire 
is physically unaitered, but on its emergence 
from the inner tube of the barrel the trans 
formation takes place. It becomes a stream 
of metallic particles carried by a current of 
tir or-gas, just as the liquid in the atomizer 
becomes a similar stream of liquid drops. 
Interesting and curious as this transforma 
tien proves to be, it is less astonishing than 
the results, for just as one finds the liquid 
fixative in a film on the drawing, so one finds 
a coating of metal on the surface subjected 
to the Schoop metal stream. This is smooth 
and compacted, and if there is opportunity 
for it so to affix itself, its particles will be 
driven into the minute crevices of the object 
treated, permanently there to remain and 
cling 

Metais and alloys alike are subject to the 
same strange technique Lead, tin, zine 
aluminium, copper, brass, bronze, and Ger 
man silver have been tested out quantita 
tively, while gold and silver, though amen 


able to the process, have not yet furnished 


their full data. The film that is deposited 
by the spray may be from 0.001 inch upward 
and is firm and continuous 

Some of the accompanying phenomena are 


likewise of interest While the temperature 


it the apex of the cone of spray may be from 
00 deg. Fahr. to 2.000 deg. Fahr., at the dis 
tance of ly four or five inches, delicate 
materials that are combustible may be coated 
with the metal but will not be burned. 
Matches held in the spray are metalized but 


not ignited, tissue paper can be surfaced 
with metal, while brass issuing at 1,550 deg. 
Fahr. has been deposited on silk without 
injuring its textare 

It is the barrel of the pistol that is respon- 
sibie for the strange results, for as has been 
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F Operating the metal spraying pistol. 


which the wire issues. The second tube con- 
ducts to the place selected for the melting 
point a jet of mixed gases under pressure, 
in fact a blow-pipe: while the outer annulus 
delivers compressed gas which furnishes the 
velocity necessary for the spray. The blow- 
pipe mixture may be coal gas, water gas, 
acetylene, hydrogen, ete., with air or oxygen 
for its stimulation, while the spraying jet 
may be carbon dioxide, nitrogen, air, steam, 
ete. The temperatures, pressures, and mix- 
tures are factors to the techniques for dif- 
ferent metals, so that accurate gages, reduc- 
ing valves and the like are portions of the 
apparatus. Likewise the pressure and veloc- 
ity of the air jet must be variable to suit the 
conditions required by the different metals. 

There must be, moreover, the chance for 
adjustments in the barrels to accord with 
the diameters at which the wires are used, 
and relative changes are necessary in the 
gas and air jets. Then there must be the 
possibility of regulating the feed-speed of the 
wire, which is moved forward by a motor 
driven by compressed air. 

So far as anyone yet can definitely analyze 
it, the operation is this: The blow-pipe per- 
forms its duty of melting the wire. The 
spraying jet has two offices: by its expan- 
sion and consequent appetite for heat it 
keeps the muzzle of the pistol cool; and by 
its velocity, which may be up to 3,000 feet a 
second, it entrains a stream of metal. This 
is in minute particles, either in the plastic 
state or molten. Some may perhaps be 
raseous, surrounded by a_ protective, reduc- 
ing atmosphere. This is the cone that is 
moving with great velocity toward the object 
treated. 

There is this anomaly, that within four or 
five inches of the point of origin of the 
melted metal, with the consequent high tem- 
perature, delicate laces and paper, and even 
matches, may be placed without burning 
them and the hand may be held there for a 
moment. This is plainly a phenomenon dif- 
ferent from that when the foundry man 
passes his finger through the jet of molten 
iron running from the furnace. In the latter 
case it is believed that the moisture of the 
skin saves it from harm, but such an expla- 
nation does not serve with the sprayed metal. 

The suggestions here are that the spraying 
medium is enormously greater in volume 
than the infinitely small particles that it is 
earrying. It is, moreover, still expanding 
and seizing heat, so that, relative to the par- 
ticles, the cone is cool. But, while the cone 
must deprive the particles of some of their 
heat, it seems certain from the results that 
they do not impact upon the object treated 
in the form of droplets, for if they did, they 
ought to rebound. For the present, the only 
explanation to give is that there appears to 
be an abnormal physical condition, and that 
on aceount of the heat of the collision the 
particles pass into a vapor which at once 
condenses on ‘the relatively cold receiving 
body. There is formed on this a solid, homo- 
geneous mass or film, hammered by the 
succeeding particles; altogether a curious 

(Concluded on page 368.) 
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Measuring One Twenty-Millionth of an Inch 


The Finest and Most Sensitive Measuring Instrument Known to Modern Science 


labora- 
institutions have contributed 
of the world. The 
physicist relies upon the science of exact measurements 


inventions originated in the physical 


T HE 
tories of 


an immense 


educational 
part to the wealth 
to interpret the answers he receives to questions put to 
nature, and all the researches undertaken in physical 


laboratories have been made by performing measure- 


ments alone. There is not one, no matter how compli- 
cated, that in its final analysis could not be reduced to 
the three fundamental quantities of either time, mass, 
or length. 

To carry out these measurements then necessitates 
such 


laboratory 


the use of instruments with which to perform 


measurements. In the early days of the 
the instruments were crude, but it did not take long to 
explore entirely the field within the range of those crude 
instruments and as necessity is the mother of inven- 
tion, we find that as the need for better instruments 
was felt, skilled and ingenious men produced them. 
The exact measurement of time has for ages received 
skilled 
accurate determination of mass or weight has kept the 
skilled 
years, but the most 


the close attention of the most workers; the 


hard at 
problem 


maker 
difficult 
the physicist and astronomer had to face was the ac- 


physicist and the instrument 


work for many 


By Ernst Keil 


length or distance, whether 
that be along a straight line, the subdivision of a circle 
or the expression of an angle. To perform the most 
delicate and very finest measurements in determination 
of length, the physicist had for many years only one 
instrument at hand: the compound-microscope. It has 
played a important part in scientific investiga- 
tions, and had it not been for it many of the discoveries, 
the results of which we use so freely in our life to-day, 


curate determination of 


very 


would not have been possible, and yet, many problems 
lay beyond its range. The limitations of the microscope 
are adjusted by the fact that we employ light when 
measuring with this instrument and the waves of light 
are just so fine. It can be proved mathematically as 
well as demonstrated in a popular way that, when 
objects are smaller than one half wave-length of light, 
If we 
1/80,000 of an 
inch they cannot be studied with it, and two objects 
which are closer together than 1/80,000 of an inch ap- 


the microscope is absolutely unable to serve us. 


employ sunlit objects smaller than 


pear in the compound microscope as one. 

The fact that the length of light-waves limited the 
magnifying power of the compound microscope made 
it again an absolute necessity for the physicist to go 
to work and devise an instrument that could overcome 


this lack of power, if physical investigation was not 
to stop in this direction. 
in Cleveland, Ohio, Profs. Michelson and Morley 


In due time two pitysicists 
intre- 
duced a new and most useful instrument, and they 


named it “interferometer.” This new instrument con 
sisted principally of a system of optical mirrors ar 
ranged in such a way as to let the waves of light of 
a suitable source pass between and through them, the 
waves in the course of their travel being divided and 
reflected a number of times, thus muking it 
possible to measure objects 10 times smaller than the 
This 
field of re 


certain 


best compound microscope would allow us te do 
form of interferometer opened up a vast 
search investigations, and it has been used with exce! 
lent results in many physical and astronomicai investi- 
this 
limits of usefulness and there are scores of important 


gations. Unfortunately even instrument has its 


problems awaiting investigation which lie way beyond 
was Prof. C. W. 
the physics department of Denison University and now 
president of this 

pound interferometer, the instrument that enabled the 


its range. It Chamberlain, head of 


institution, who invented the com- 


scientists at one stroke to measure a distance as smail 
as 1/20,000,000 of an inch. This instrument will in al! 


probability be the most delicate measuring instrument 





Front view of 
the instrument 
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Side elevation of the compound interferometer 








Plan view of the instrument. 





Optical system of the interferometer. 














Construction of the compound interferometer. 





One of the photographs 


shows Prof. Chamberlain adjusting his instrument, the other a test of 
the sensitiveness of the apparatus. 





ine 

| kind fer many year fo come Tt is next to im 
paws ib fi h in mind to realize the smaliness of 
the distance me urable with this marvel of an instru 
ment It u nstrument 40 times as powerful a 
the Michelson-Morley interferometer, or 400 times as 
powerful | 1oxt perfect compound microscope. We 
in probatl " better picture if we use some com 


hi 1/20,.000,000 of an inch is the apparent ize of 
wv hen of inar pit iewed at a distance f 
mile ‘ the ize of a ilver dollar viewed at a 
{ ALLL ‘ the ize of a human face 

‘] i jual to twice the circeumfere 

of u i 

letal ft « tructio ma I ee! il the com 
i lined j hig. 1 sh i front view, Fig 
iche lew mud Fis 4 t ew of the compound 
t f meter Th beadiplate B rest on three legs, / 
itfter are | vided with fine-motior 
j i The bedplate B&B carries on its top 

in ’ the three carriage ‘ ‘ ‘ 
ad ti tte ! ‘ yitica ystem of the instru 
met aie irt } ler mh is mounted on the upright 
neat t ‘ the latte erving 
rir ‘ ted by the micrometer adjusting 
t 1 h and the upright w are fastened 
i the w n- whee mi this in turn tinally to the 
ihe vhee is provided with a worm 
‘on ibor horizontal plane the 
meter crew vith the two steel posts 
i pri ws the mirror to be moved a 
i fracti ertical plane; these movements 
nece iT : ve oon shall see, for the adjustment 
f the instrument The middle carriage (" carries on 
top 1 hing but the fixed mirror holder m‘h Inside of 
the / pew eiplate B is a fine micrometer screw 
wi it \ cated to transmit a linear motion to 
ther one of the three carriages f f CC” The head 
i of f nicromete crew MS is provided with a 
rm- whee wy hich is operated by the worm W 


fastened to ti baiplate BB 


rl cura f the compound interferometer depends 
main t thing 
! Che paralte mand flatnes f the optical mirror 
The parallelism and flatness of the ways on which 
three carriage ( ( Cc”, move along 
l make the mirre necessary for this instrument is 
irt by itself. Mr. ©. L. Petitdidier of Chicago made 
t n for Vrof. Chamberlat instrument, and did it 
itl h precision that the mirrors used were at no 
| e tha ] MWK of an inch out of truc 
rhe wa the carriages travel on have to be flat, as 
‘ is purall t i ver high degree of accuracy; the 
\ I the first i trument built were so accurate 
that, if tl had been enlarged to a length of two miles 
the paralleliem would at the end of the two miles have 
wl not more thar of an inch 
Che optical tem of the instrument shown in the 
| ram, Tig. 4, consists of four glasses Vand W’ are 
tl two ¢ 1 la se fastened in the mirror holders mh 
The surface f these tv glasses toward the middle 
iss 2W is covered with a very thin film of silver, 
itking of them total reflecting mirrors These two 
glasses have to be flat to the very highest possible de 
er of acrit The middle glass 2M consists of two 
i le f exa th ime dimensions cemented to 
othe wi eutaida-balsam About two thirds of the 
neath of 2, 1 y-and I’ to 2, on the sides toward 


other fine silver film to act as a total re 


flatting mirror and between the two glasses from a to a’ 
is placed a silver firm of such a thickness as to split a 
ras light that strikes | surface in two, letting one 
half of th ight through and reflecting the other half 
thi irt of tl mirror is ealled the dividing plate 
These tv gia have to be flat as well as parallel to 
the very highest p ble degree of accuracy 


lo adjust the instrument we proceed as follows 


First we level our instrument by means of the leveling 
serews | after this we adjust the two end mirrors WV 
and M’ perpendicular to the fixed mirror 2M by means 
of the micrometer-adjusting screws as; then we make 


the distance between 2WV and WV 


ind 2M and M’ as nearly 


like possible, using the worm W and worm-wheel 
WW for that purpose Now we set WV at a small angie 
to 2M and MW’ at nearly the same angle, using for this 
movement worm and worm-wheel i, wie, respectivels 


rhe urce of light, say a sodium flame, is placed at & 
(see Fig. 4 \ ray of light from the source S enters 
the instrument tri the dividing plate a, a’ and 
being split In two equal fractions, one half of the ray 
| es through the dividing plate and is reflected a cer 
tain number of tf ‘ between the total reflecting mir 
rors 2M and WW’ until it comes to a place where it 
strikes VW’ perpemdicu hen the ray of light travels 
buck over exact! ime path to a, a’. The same 
thing, of course, happens to the other half of the ray 
which is reflected from a, a’ and thrown toward VW Af 


returning parts are split once more. one half 


going back to the source of light, the other one leaving 


the instrument in the direction toward 7. At T a tele 
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(Automatic electric apparatus for operating a radiator 
valve. 


the 
what we see is a set of 
fringes. If the 


adjusted to its power, 


« is placed, through which we observe oceur 


rence in the instrument, and 
and blac 


happens to be 


vellow fringzes—interference 


instrument lowest 


then the distance between two fringes represents one 
half wave-length of light; that is, the same sensitive 
ness the most perfect compound microscope POSSeSsSes ; 


but by changing the angle of MV and M’ in relation to 


gz = 
Tw aes eae 


<<" eeren Pum 
Electrical connections of the radiator controller. 
2M, that is 


ing the light to pa 
and M 


thus fore 
V and 2M 
perpendicularly 


making this angle very small and 


between 2M and 


strikes MV or M 


ss oftene! 


before it and 


returns over the same path (in other words, by increas 
ing the length of the path of light by changing the 
angle between 2 and WV and 2W and MW’) we are able 
to increase the sensitiveness of the instrument forty 


times higher than the Michelson-Morley interferometer 

















Electro-thermostatic control as arranged for 
demonstration purposes, 
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or four hundred times higher than the 


compound microscope. 


most perfect 


One of the photographs shows an arrangement to 
illustrate the enormous sensitiveness of the instru 


ment; the massive steel plate with its 2-inch post on 
one side is forged out of one solid block of steel and 
weighs about 150 pounds. This 2-inch steel post is 
capable of transmitting 200 horse-power. We are all 


familiar with the rigidity of steel, yet this instrument 
readily shows the bending of this heavy steel post when 
We can 
see what is an apparently great movement of this rigid 
when it 


touched with the finger as lightly as possible. 


steel post is delicately touched with a camel's 


hair brush, as shown in the picture. One will even ob- 


serve a distinct movement when the breath is slightly 


blown against it, and when a match is dropped on this 
150-pound steel plate it causes the steel post to flutter 
like a 
was adjusted to only 


feather in a stiff breeze, and vet this instrument 
one tenth of its real sensibility 
when, these demonstrations were made. 

No fewer than five different forms of compound inter 
Prof. 
constructed in 


ferometers have been designed by Chamberlain 


and all of 
instrument shop of the 


these instruments were the 


Physical 
One of 


tarney Laboratory at 


Denison University, Granville, Ohio these in 


struments was taken abroad and demonstrated before 


writer; 
did 
of the Ohio Com- 


a committee of distinguished scientists by the 


it created there an astonishing sensation, as it 


wherever it was shown. By request 


mission a complete set of these instruments 


hibited at 
highest 


was eX- 


the Jamestown Exhibition and received the 


exhibition of scientific 


the 


medal awarded to an 


meeting of American Physical 
held in New York city, 


his compound 


instruments. At a 
Society Prof. Chamberlain 
full 


placing the benefits of his 


pre 
demon 
labor at 


sented interferometer with 


strations, thereby 


the service of all scientific investigators 


Electro-thermostatic Control of Radiators 


eur time ago the ScreENTIFIC AMERICAN described an 


electrical starter for automobiles, using a very small 


motor. The motor itself was not powerful enough to 
turn over the engine directly, but by speeding it up 


sufficient energy was stored up in a flywheel to accom 
plish the task. last the 


cAN described an electric brake in which the same prin 
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ciple was employed. Now a third application of this 
principle of stored energy has been brought out in con 


nection with a thermostatic control of radiators 

There are systems now in use for operating the valves 
of a radiator by means of compressed air under control 
of thermostats. of them, however, labor 
the 
tion of an elaborate system of air-compressing machin 


ery 


The majority 


under the disadvantage that they involve installa 


and compressed air piping which cannot be in 


stalled without considerable expense, except during the 
construction of a building. The idea of controlling the 


valve by electricity, which would simplify the installa 


tion, has not met with much favor hitherto, because it 
has always been supposed that a very large motor 
would be required to open a valve that was tightly 
jammed or to close it steam tight. But by the use of 


energy stored in a rapidly rotating flywheel, the valve 


may be operated with a small has been 


Mr. E. V. Hartford, the 
ratus shown in the accompanying illustrations 


very motor, as 


proved by inventor of appa 

One of the photographs shows a demonstration device 
partly the The 
clock shown in the photograph is used to switch on an 


dismantled so as to disclose details 


electric light, every so often, the heat of which actuates 


the thermostat and thereby causes the valve to be 
closed and opened. The motor used is of only 1/100 
horse-power and is operated by the common 110-volt 


and off 


the thermostat without a relay, and to pre 


lighting cireuit. This current is switched on 
directly by 
vent excessive sparking a trip is used to make an abso- 
lute and effective contact at each throw of the switch. 
As will be observed in the illustrations, at each side of 
the thermostat arm there is an electromagnet, while a 
small disk of soft 
ture. Thus, 
the 


tween two contact points A 


iron on the arm serves as an arma- 


the arm is defiected to one side or 


variations in 


when 
other, by temperature, it 
and B. But the instant it 
touches one of these contact points (say A), the electro- 
that (C) is attracting the 
arm and making a solid contact, admitting current to the 
motor. As shown in the diagram, the field of the motor 
is split, one half being connected with A and the other 
half with B, so that its direction of rotation may be re- 


play s be- 


magnet on side energized, 


versed by changing from one contact point to the other. As 
soon as current is supplied to the motor, it runs up to 
a very high speed, and by means of a step-down gearing 
in the of 360 to 1, it turns the radiator 
either opening it if fed through contact B, or closing it 
if fed through contact A 


ratio valve, 


In order that the motor may run up to full speed, it 
must start with no load. Consequently it is not directly 
coupled to the stem of the valve. Instead, its operating 
shaft terminates in a fork adapted to come into contact 


(Concluded on page 369.) 
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A scene in Tangiers staged in California. 


The Strangest City in the World 


A Town Given Over to the Moving Picture 


ion,” is a wonderful city out in the heart of the 


San Fernando Valley, in the State of California, 
which is probably the most unique city in the world. 
Its name is Universal City, and it is the only munici- 


pality in the universe devoted to the manufacture of 


moving-picture films. It was officially opened on March 
15th, and its population of 1,500 people are all em 
ployed in the art of making pictures. It is the make- 
believe city of the twentieth century, and 


different kinds of plumage birds and many others, like 
the American eagle and the vulture, a complete dog 
kennel of prize-winning thoroughbreds, all kinds of do- 
mestic animals, and a large herd of wide-horned cattle, 
bison, buffalo and cowponies, wild horses and gophers. 
These buildings have been completed and the animals 
have taken part in many big jungle pictures which have 
been seen by the public. The administration building, 


The vehicle repair shop. 


Indian village, which is the largest in America, and is 
inhabited by a tribe of redmen who are permitted to 
pursue their lives as they please, for they are not en 

couraged to adopt modern customs or costumes 
There are two restaurants as capacious and as well 
served as any in the city of Los Angeles, which is eigitt 
miles north of Universal City. These are for the con 
venience of actors who have no habitation in the city 
itself. The wonderful revolving stage is 





one never knows, as he strolls about the 
streets of this city, whether what he sees 
is real or just “reel” views. 

\ stroll through Universal City is like 
going through the pages of a wonder 
book; a fairy tale for children. It is 
nothing more or less than a chameleon 
city, for the entire complexion and ap- 
pearance of Universal City can be changed 
in three days to conform to any nation 
ality, style of architecture, color scheme, 
or state of preservation which occasion 
requires. Troy, Athens, Rome, Paris, Lon- 
don, and New York are all distinguished 
and characteristic cities, but Universal 
City combines everything which can be 
found in any of these cities, and could 
represent all of them inside of a week, 
that is, for motion-picture purposes, for 
there is not a building in the entire limits 
of the city which could not be changed 
over night into something radically dif- 
ferent and changed back again with equal 
facility. 

There is no utility shop put up for the 








one of the most up-to-date features of this 
city, and includes many innovations and 
a rocking stage made especially for chil 
dren's productions. 

The wardrobe department contains co 
tumes of every conceivable sort, and in 
addition to this are the costume shops 
Which can turn out the designs which are 
required by every period of dress, from 
the era of palm leaf girdles to the present 
time. 

The five hundred dressing rooms are 
fireproof and are equipped with hot and 
cold running water, electric and = ga 
lights, and steam heat. There are also 
bath rooms and swimming pools for both 
men and women. 

There are two hospitals and iniirmaries 
thoroughly equipped with every modern 
instrument for surgical and pathological 
remedy, and these are under the direction 
of two physicians, assisted by a corps of 
trained nurses 

Several corrals contain, among other 


animals, sixteen English thoroughbred 








use of workmen even which could not be 
turned into a barracks for the quartering 
of soldiers, a hovel for the entertainment 
of thieves and desperadoes, or a ranch house for use in 
some western drama. The administration building 
itself is built with a different face on every quarter, 
and one of the shocks to which unsuspecting visitors at 
the city are likely to be subjected is the return through 
it from a different direction, and the realization that 
from that quarter every building presents a different 
aspect from that first seen. It is this ability to change 
its color at the slightest wish which makes this city 
the most remarkable which has ever been constructed. 

As to when Universal City will be finished it is a 
very difficult matter to say. It has already been two 
years under construction, but there is no end to the 
possible improvements. It already has its own mayor, 
police, fire, street cleaning and educational depart 
ments, and, in fact, everything which can be found in 
the average modern city. All of the 


An oriental street scene staged at the “Movie” city. 


which houses the reception hall, meeting room, book- 
keeping department, cashier’s department, a suite of 
eight rooms for the scenario department, the library, 
stenographer, telephone exchange, telegraph office, 
auditor’s and general manager’s office, cost $30,000. Its 
facades are all different, representing different interiors 
and different styles of architecture. The laboratory 
has the same peculiarity of exterior appearance. There 
is also an exhibition theater, which takes on either the 
appearance of a city or a country theater at the behest 
of the director. There are barracks for housing the 


troops of 


expert cavalrymen and bunk houses for the 
cowboys. All of these are modern and sanitary, and 
can be used for many other things from the moving- 
picture standpoint. 

One of the most picturesque spots in the city is the 


saddle horses, four white Arabian steeds 
and one hundred and thirty-six head of 
Western horses, four long-horned steer 
twelve burros and twelve military mules, and twelve 
Shetland ponies. The carriage house is equipped with 
some forty vehicles, ranging from the chariot of 
Homer’s time to an up-to-date phaeton or landau; whil 
the garage next door contains thirty cars of every de 
scriptiog and the machinery for equipping and repair 
ing. The blacksmithy and harness shops are all under 
the supervision of experts and are thoroughly equipped 
for the purpose intended. 

For the outdoor enjoyment of the Universalites, 


there is a quarter-mile race-track, with concrete grand 


stand and stadium in the most approved university 
style. In this arena can be staged any kind of play 
ealling for outdoor sports, and it is open at al! times 
to the athletically inclined who wish to keep in trim for 
their arduous duties in the films. Like all other build 

ings in the city, this arena can be changed 


on short notice to represent a number of 





streets had to be scientifically paved and 
piped for gas, electricity and sewer mains, 
The main boulevard of the city is six 
miles long, and this will give an idea of 
the amount of work the Street Depart 
ment alone has to do. The roadways of 
the city are peculiar in that they are of 
different widths and styles of top dress- 
ing, so that there will be as great a va- 
riety in this respect to choose from for 
scenic purposes. 

The Zoo is housed in especially con- 
structed buildings and cages, and is now 
the largest and finest privately owned 
menagerie in the world. There are Afri- 
can lions, leopards, tigers, wolves from 
the Siberian steppes, jackals, wild dogs, 
mountain lions, reptiles of all deserip- 
tions, from the mighty python to the 








different settings. One day it may be 
necessary to use it for the Coliseum at 
Rome and another for a country fair. It 
ean be used for an Indian durbar or a 
golf link. 


Horse-power of a Rainfal! 
2 EW people realize the energy in a 

fall of rain. On the evening of Oc 
tober 9th, 1914, there fell at Kansas City 
Mo., in two hours 1.79 inches of rain. As 
suming that this rain covered an area 4 
miles square, or 16 square miles, and that 
it fell from an altitude of 6,000 feet, the 


energy represented was about 6,500,000 








hooded cobra, alligators, crocodiles, cam- 
els, dromedaries, a herd of elephants, nine 


Animal cages at Universal City. 


horse-power-hours Were this converted 
into electrical energy without ti! usual 
losses it would amount to nearly 4,700,000 
kilowatt-hours. At 10 cents per kilowaft 


hour, this energy would cost $470,000 
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A Machine that Takes Off Fat 
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Were the “ Eoliths’’ Made by Man? 


N tlhe ct f i ecture it a recent 
I eet ‘ it Anthropological 
s M ‘ Dewson, fellow of 

© se x Antiquart Society of 
I “ ex hiibite i paleolithic flint 

ent Pleistocene period, 
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Patient entering the machine Adjusting the rollers to the body. 


A machine that takes off fat. 

















pyrigh Brange 


Special form of stretcher used in trenches. 
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prisms Starch “eoliths.” 


Evidence that implements of the stone age may be natural formations. 
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Keith, Harrison, Sir Ray Lankester, Reid- 
Moir wanted to place man thousands, if 
not millions, of years earlier in the Plio- 
cene period. 


‘eoliths’ 
He said these 


fragments of pris- 


C. Dawson would not admit the 
as the work of man at all. 
“eoliths” are merely 
matic flint a little edge-chipped by rolling 
in the gravel, and this had caused their 
present form and peculiar fractures, mak- 
resemble 


ing them to “hollow-scrapers” 


” , 


“borers,” “planes,” “rostro-carinates,” and 
so forth. 

He pointed out the resemblance of pris- 
matic flint to starch and starch-fractures 
which are also prismatic, and said he had 
made the surprising discovery that one 
bag of starch contained a whole series of 
implement-like forms, in 


these eolithic 


miniature. It was a game anyone could 
play, provided he knows what an eolith 
is like and possesses a bag of starch. 
Indeed it was only necessary after hay- 
ing hunted out one series, to sit on the bag 
to obtain a whole fresh series of “eoliths.” 


Stretcher for Trench Use 
i ipoon great 
come a war of the pick and shovel, so 


European conflict has be- 
far as operations in the western sphere 
are concerned; for here we find that both 
armies have dug themselves in and are 
fighting from trenches and by means of 
mines and countermines. This extensive 


trench fighting has called for a special 


type of stretcher which will permit of 
carrying the wounded through the zigzag 
trenches back to the field hospital. The 
ordinary stretcher takes too much room. 
As the wounded man must be carried in 
an outstretched position, it is difficult to 
convey him through the many twists and 
turns of the line. If only the 


wounded man could be carried in an up 


trench 


right position or in nearly upright posi- 
tion, it would be a simple matter to con- 
vey him to the rear. To permit of this 
the type of strecher shown in the accom- 
panying photograph has been devised. It 
is really a compromise between a stretch- 
er and a chair, being similar in shape toa 
With this type of stretch 
er the wounded man is carried in a reclin 


steamer chair. 


ing position which is almost a sitting pos- 
ture. The stretcher has been adopted by 


the French army 


A Five-acre Model of the Panama 
Canal 


HE fact that the Panama-Pacific In- 


ternational Exposition at San Fran- 
cisco is commemorative of America’s 
gigantic achievement, makes the repro- 


duction of the famous waterway between 
the Atlantic and Pacific, as it is found on 
“The Zone” 


most 


at the Exposition, one of the 
interesting that 


concessions along 

big amusement thoroughfare. 
Passing up a broad runway the visitor 

plat- 


which seats for 


arrives before the longest moving 


form in the world, on 
thousands are piaced. The entrance to 
this platform is at the 
Pacific entrance to the 











canai, and as the specta- 
tor takes his seat a pair 
of disks are placed at 
the ears and as the jour- 
ney is begun a phono- 
graphic-teleph onic ap- 


paratus begins a clear 
and impressive lecture 


of the great concession, 
which now lies spread 
before the eye in the 
Each 
interest 


detail. 
point of 


minutest 
throughout the entire 


canal zone as repro- 
duced at the exposition, 
the 


phonographic lecture 


is numbered and 


prefaces each descrip- 
tion with the number at 
that time directly in 
front of the spectator. 
This arrangement in it- 
self is one of the great 





achievements which 
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Enormous 


model of the Panama Canal exhibited at the Panama-Pacific Exposition. 


combine to make the 
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| canal concession a wonderfully interesting 


Apri! 
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Trave Marks 
DESIGNS 
CopyriGHTs &c. 


INVENTORS are invite ommunicate with 
Munn & Co., 233 Broadway, New York, o* 
625 F —— hedpescensamyr - C., in regard te 

id patent 5 f r Inventions, 

Trade- Marks and Gocmnteimn registered. Design 

Patents and Foreign Patents secure 
A Free Opinion a ¢ 


ention will be rea given to 


bable patentability 
any inventot 
furnishing us with a mode a brief de 
of the device ir 


mnfidentia 


sketch and 
cominunications 

are strictly ec yo Book on Patents 
w ¢ sent free eques 
Ours is the Oldest agency for securing patente; it 
was established over sixty-five years ago 


All patents is are described without 


cost to patentee i 


MUNN & CO., 233 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 


secured through 


e Scientific American. 














Classified Advertisements 


Advertising in this column is 75 cente a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line All orders must be accowm- 
panied by @ remittance. 


AGENTS WANTED 
AGENTS. 500% Profit, Free Sample Gold and 
Silver Sign Letters for store fronts and office win- 
dows Any one can put on Big demand every- 
where Write today for liberal offer to agents. 


Metallic Letter Co.,438 N. Clark St., Chicago, U.S.A. 
BUSINESS OPPORTUNITIES 

UNUSUAL OPPORTUNITY for a man with 
$5,000 to $8,000 cash, with a knowledge of machin- 
ery, to invest in a combination rice, grist, syrup mill 
and cotton gin in a live town on the Gulf Coast. 
Nearly all Northern people No special knowledge 
of the above required. Climate very beneficial for 
Asthma, Catarrh, Hay Fever, Rheumatic and Kid- 
ney Troubles Purest water No malaria Attract- 
ive surroundings For full particulars address Foley 
2835-2845 Sheffield Avenue, Chicago, II 


HYDRAULIC TRAINING 
CORRESPONDENCE in Water Power and 
Water Supply Engineering and Rudimentary Sur- 
veying No advance fees asked ater Chronicle, 
34 West Congress, Detroit, Mich 


MARKETING INVENTIONS 


THIS COMPANY'S BUSINESS is to develop for 
the market original and patened products of its own 
Laboratories Its Sales Department is willing to 
consider outside patented inventions. Send copy of 
patent with stamps for return. McCormick Labora- 
tories, McCormick Manufacturing Co., Dayton, Ohio 


AN 


& Co 


BY 


FOR SALE 
$1 to $500 EACH paid for hundreds of U. 8. and 
Foreign Coins dated before 18 Send 10c. at once 
for Ulustrated Coin Value Bo =* 4x7 Get posted. 


Clarke Coin Co Box 155, Le Roy, N.Y 

A TYPEWRITER with 20 years life. If you doubt 
it please write for list or call and see The Wellington 
Visible Typewriter, $60. We will proveour statement. 
The Williams Mfg. Co., 309 Broadway, New York 

OWING TO REMOVAL OF OUR OFFICES, 
we desire to dispose of two safes, one about 144 tons, 
depth 2 ft. 6 inches, width 3 ft. 5 inches, height 6 ft 

the other about 5 tons, depth 3 ft. 6 inches, width 
5 ft., height 7 ft Both safes in good condition 
Munn & Co., 361 Broadway, New York 


PATENTS FOR SALE 
WATER POWER DESIGN which reduces the cost 
of development and increases the output efficiency, 
especially during floods Water Chronicle, 34 West 
Congress. Detroit, Mich 


WANTED 
FOREMAN WANTED by concern manufactur- 
ing magnetos for General Machine Department, in- 
cluding Milling Machines, Lathes, Drill Press, B & 
Automatic Gear Cutters, ete Must be experi- 
enced in handling men and underste — piece work 

system State references, age 
Steady position. Chiffre 
EXPERIENCED GRINDER 
crometer work. Steady position for first class man 
State salary and give references Address: Chiffre, 

P. O. Box 773, New York City 
WANTED—MONEY to perfect and patent new 





idea in Automobile tires, new principle, simple con- 

struction, practical Will work on shares or loan. 

Box 267, New London, Conn 
WANTED—PARTIES TO FINANCE patented 


automobile and stationary kerosene engine that re- 
duces weight, cost and fuel consumption to half that 
of modern engines Wonderful merit The Conners 

evelopment Co., 1316 Peoples Gas Bidg., Chicago. 


Good Patented 
Specialty Wanted 


A big manufacturing enterprise, 
now selling a well-known line of 
mechanical devices throughout the 
United States, Canada and abroad, 
have factory facilities at their dis- |}| 
posal to take on the manufacture- | 
and possibly merchandising—of a 
patented specialty having real merit 
and demand. Correspondence is 
invited with responsible parties who 
are interested in making such a 
manufacturing arrangement. Full 
details must be given in first letter, 
including drawings or photographs, 
etc., of the device or devices sub- 
mitted for consideration. All mat- 
ters submitted will be held in strict 
confidence, and promptly acknowl- 
edged. This is a real opportunity 
to make a most advantageous manu- 
facturing connection with a nation- 
ally known concern with the highest 
rating. Address: 

GENERAL MANAGER 
P. O. Box 177 Cleveland, Ohio 
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perhaps 8 feet of water. 


WANT E D on Mi- | 
| make 


| 


| pressures, 


| 


|one, and the fact that the platform jour- 
| ney consumes over half an hour shows on| 


| What a stupendous scale the whole exhibit 


| 
|} has been arranged. 


| 
| 
| 
| 
| 


|of traveling a 
| Pacific entrance is passed, tiny boats oper- 


| bueys which mark the channel. 


The moving platform, operated by elec- 
tricity, 
be were it placed in a straight line instead 
circular As the 


is nearly a mile in length or would 
course. 


ated by magnets placed under the surface 
of the water, enter and leave the locks, 
while speeding trains, brilliantly illumin- 
ated, can seen rushing over the rails 
of the Panama Railroad. At night the 
canal is illumined with the red and white 
Big wire- 


be 


less towers discharge their messages into 
the air from various parts of the canal 
right of way and the scene is one of great 
interest and activity. The model was con- 
structed at a cost of $300,000. 





Raising the “F-4” 
(Concluded from page 355.) 


matter. 
air 


ter is perhaps the more difficult 
A- gradual deterioration of the one 
breathes is apt to eseape attention for | 
And yet it is the oxygen supply 
enables the diver to perform his} 

To distinguish between the effects 
muscular exertions and those 


awhile. 
that 
work. 
of his own 
resulting from a devitalization of the air 
would seem to be something requiring cool 
judgment and experience. 
Perhaps the most notable 
connection with the development of deep 
diving is the utilization in training of} 
artificial means of reproducing deep water | 
conditions. It is by this method that} 
Gunner Stillson’s party has been brought} 
to a high state of efficiency. It was such} 
training that prepared Chief Gunner's} 
Mate Drellishak for the ettennned 
| 


advance in 


of his record-breaking feat. 

One of the manufacturers of diving ap-| 
paratus has installed at their works in| 
Brooklyn a large pressure tank. This} 
tank consists of a stee! shell in the form); 
of a vertical cylinder in which the con- | 
tained water may be put unde 
ure desired up to one corresponding to a| 
depth of 250 feet or more. PDrellishak and | 
companions, one at a time, experienced in| 
this tank pressures up to 11) pounds per 
The pressure is applied by| 


r any press- | 


square inch. 
means of an air cap covering the surface 
of the water. The tank is 7 feet in diam- 
eter and contains under normal conditions | 
At four points | 
in circuit there are glass windows 1 inch | 
which permit observations from the} 
The interior is lighted by elec-| 
however, | 


thick, 
outside. 
tricity. It was found necessary, 
to filter the Brooklyn water in order to| 
the lighting effective. The diver) 
puts on his diving suit as if he were going | 
open water and descends into} 
The cover is secured in place} 
on both for} 
In this way, | 


down in 
the tank. 
and compressed air turned 
the tank and for the diver. 
the same pressure conditions | 
be reproduced as would exist in a} 
of diving. By increasing the} 
the conditions at desired | 


precisely 
may 
real case 
any 


|depth within the pressure capacity of the 


japparatus may 


be reproduced. The ad- 


|} vantage of the tank lies in the large fact 


| ical appliances as in the thorough-going | 
| preparation of the men for deep work. 


in 
| navy. 
| plate, 
| life-line. 


| located on an attendant vessel, 
|the hand-worked pump usually 


that with it a diver may be closely) 


| watched when learning and any defects in| 
| his 
| learned. 


mental reactions | 


so dangerous 


equipment or his 
Mistakes are not 
with such a tank. This promotes confi- 
dence and makes possible the practical 
development of man and apparatus. 


The type of equipment to be used by 


| the American navy divers at Honolulu is, 


that used by the British) 
There is the helmet, the breast- 
the air-pipe, the telephone, and the 
At Honolulu, the air will prob- 


compressor 


the main, 


ably be supplied by a power 


and not by 
employed 
operations. The diving pro-| 


in diving 


|cedures that are to take place in connec-| 
‘tion with the raising of the “F-4” differ| 


from others not so much in the mechan-| 
| 


It} 


{has been found desirable to have a de 








All the Power of the Strong- 
est Ox Won’t Win a Road 


Race. Neither Will a Race 
Horse Pull a Dray 


HE electric motor for a vacuum cleaner or 
a light lathe should be built for speed rather 
than great power. Fora coffee grinder or 
a meat-chopper you need another type—one with 
greater power for starting and speed for continuing. 


Westinghouse Elec- 
tric Small Motors, above 
all others, are especially 
designed for each of the 
several classes of small 
motor service. 


The three types of 
small single phase mo- 
tors built by the West- 
inghouse Company are 
most economical of power. Every requirement is 
m.et by a large variety of sizes. 





Type C. A. 


gy to 1 horse power 


A separate corps of Westinghouse engineers 
devotes its entire time to small motor design and 
application problems. One entire building is 
devoted to the manu- 
facture of Westing- 
house Electric small 
motors. 


Satisfaction in a small 
motor for any service 
comes only from hav- 
ing the proper motor 
in the proper place. 

The way to order is to describe the service to 
our engineers and let them advise the type that 
will fit the case. There is no charge for the aid of 
this department. We carry extensive stocks in 
principal cities. 

We invite your correspondence and will be glad 
to send descriptive matter on any type of motor. 
Address Dept. E-J. 


Westinghouse Electric & Manufacturing Co. 
EAST PITTSBURGH, PA. 


Service Stations in Principal Cities 





to 10 horse 


R.—% 


Type A. power. 


Forty-five Offices 
SRE, 








aoe aa 


a 


268 


SCIENTIFIC 





The Agency of a United People 


A striking comparison between a 
homoyeneous country and a hetero- 
geneous group of countries is ob- 
tained by placing over the map of 
the United States the map of Europe. 
These represent the same area— 
about 3,000,000 square miles—if a 
few of the remote provinces of 
Russia are omitted. 

Europe has the advantage in pop- 
ulation, with more than four times as 
many people as the United States; in 
the number of large cities, with two 
ard a half times as many cities of 
over 100,000 population. 

Yet the United States, a compara- 
tively young country, has outstripped 
Europe in the diffusion of civiliza- 
tion, because of its wonderfully 
greater means of communication 
between all parts of its area. The 
United States not only excels in trans- 
portation facilities, but it has nearly 
three times as many telephones as 
Europe, or about eleven times as 
many in relation to population. 


By the completion of the Trans- 
continental Line we now talk from 
one end of this country to the 
other, while in Europe the longest 
conversation is no farther than 
from New York to Atlanta, and 
even that depends on the imperfect 
co-operation of unrelated systems. 


Europe, with twenty-five countries 
and many different languages, 
serves as an illuminating contrast to 
the United States, with one language 
and a homogeneous people, despite 
the fact that our population has 
been derived from all parts of the 
world. 


During the last forty years the 
steadily extending lines of the Bell 
System have contributed in no small 
measure to this amalgamating of 
different races. 


The latest achievement—the link- 
ing of coast to coast—has given 
greater force to the national motto, 
“E Pluribus Unum.” 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 





Try Week-End Canoe Trips 


A day with an “Old Town Canoe’’ will give you enough 
rest and energy toe lasta week. 


fd Town Cances 












are light, sturdy and durable, with per- 
balance and graceful 
ey 4000 canoes— 
up. Dealers every- 
where. Sen 
catalog 
OLD TOWN 
CANOE CO. 











Universal Service 


0 
Push-Button Control! 


Has two forward,a neutral an 
two reverse speeds. Magneto em- 
bodied in fly wheel. Silencer on ex- 
haust Dual ignition if desired. 
Water-tight gear housing Double 


seamed tank. Reinforced bracket. Non 
kinking water tube. Send for catalog. 
We also build marine motors from 


2toWH. P. Details on request. 

The Callie Pertection Motor Co., 
523 Caille Detroit, 
Street Mich, 














7E. have jurt issued « new catalog of scientific and technical books, which contains the titles and descriptions of 3500 of 








| 

i the latest and best books published, covering the various branches of the arts, sciences and industries. Our “‘Book 
}} Department’ can supply these books, express prepaid, at the regular advertued price. 

1] Send us your name anc 

| Send vournare andrew MUNN & CO, Inc., 233 Broadway, New York 
| 
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more than twenty years may be seen. 
Waltpat is exquisitely beautiful 
beautiful bearing trees, producing delic 


N matt what gen tay Se 
sted n ‘ 


Hardy English Walnut Trees 


Rochester Grown succeed where Peach trees are safe to plant. Plant 
an English Wainut evchard this Spring. We believe this is the only Northern lo- 
cailty where English Walnut orchards containing hundreds of trees in beari: 
For the lawn or driveway. 
Rochester parks and streets contain many 
fous nuts as well as shade 

interested in get our Catalog and Planting Guide ve rr fvaely 
dea Nut Culture, Fruits, Roses, Shrubs, Evergreens, etc RAE 


GLEN BROS., inc., Glenwood Nursery, 1747 Main Street, ieee N.Y. 
























“YANKEE” No. 50 uses straight-shank drills 3/16 or 
less, and is a dandy for speedily showing daylight 
through light metals, tile, wood, Driver stroke 8% 

inches, drill cutting continuously up and down. 


“YANKEE’ 


“YANKEE” TOOLS 











Reciprocating Drill No. 50. 


Your dealer can supply you. Look for “YANKEE” 


Price, $2.50 


Write us for **" Yamhee” Tool Book” for mechanics and 
amateurs; "’ Yankee Toolsin the Garage” for meterists 


NORTH BROS, MFG,CO,, Philadelphia 
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compression chamber. 
I 
| big tank, resembling a horizontal boiler, 


| in which a diver who has come to the sur-| 
| face too rapidly may be placed and sub- 


This consists of a 





| jected to the air pressure deemed desir 
able for promoting his recovery. The 
v reduced as slowly or as 


pressure may 


rapidly as necessary. 


Development and Perfection of 
Schoop Metal Spray 


(Concluded from page 362.) 


mixture of cold working and rapid lique- 





faction and solidification. 
The need of methods whereby one metal 
always 


can be coated with another has 


peor felt It has led in the past to the 
various processes of hand-plating and the 
absolutely necessary electro-plating. The 
| latter has its limitations for universal ap 
| plication, one of these being the size of 
ithe baths, and another, the fact that the 
acids employed corrode and injure some 
of the metals that one would like to treat. 
|Then there has been inability to deposit 


in such ways the commoner protective 


| 
| 
| metals like lead and aluminium, the lat-} 
amenable hereto | 


It may thus be; 


| ter never having been 
| fore to coating processes 
seen that there is a wide field in larger | 
industrial protective processes | 

The electrical fusion of copper dust on! 


non-conducting surfaces is a process em 


ployed for coatings of metal, but this is 
jas a decoration and at a price that is 


| practically prohibitive for a protection 


| There are also processes of dry galvaniz 


ing, Sherardizing, ete., but these are com | 
| paratively expensive, or lack flexibility, 
| and some of them are merely temporary. 
The processes have thus been restricted 
in the choice of coatings and imply tem-} 
peratures or chemicals or unaccommodat- 
ing apparatus. On account of limitations 
of the kind there has been no better pre- 
servative for engineering works exposed 
to weather or other chemical action than 
painting or using enamel, with the results 
that are familiar to everyone 
The principle of the spray has 
been described and illustrated in earlier 
AMERICAN. 


already 
accounts in the ScreENTIFK 
The first suggestion and the first trials 
along the line of the present success were 
air or gas 


liquid 


with molten metal. A jet of 
lifted the 


reservoir prescisely as the 


moving with velocity 
metal from a 
jet from a common atomizer lifts the dis-| 


bottle. There 





infectant from the were | 
mechanical and economic difficulties in-| 
volved in this. On the one hand there} 
were the problems of attaining and main-| 
taining the high temperature necessary to} 
the molten metal, and on the other hand} 
the necessity of melting perhaps a ton of 
metal when a few pounds only were to be 
used. The apparatus was cumbersome 
and the process was confined to metals 
and alloys of low melting point. One of 
the difficulties was the cooling effect of 
the spray—an expanding gas—and un 
With 


tin and lead a moderate measure of suc- 


evenness characterized the results 


cess was attained 

Next Mr. Schoop tried the application 
of powders artificially produced. Such 
dust, acted upon by gaseous jets and with 
heat and pressure, has been impacted 
upon a base with some success. The form 
is in use, 
Other 


rapidly 


of apparatus termed “Cyctone” 
but it deals entirely with zine. 
metallic powders prove to be 
oxidized 


The third step in this interesting evolu- 








Ask ne. saws that are 


If your dealer can't supply 
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Manual 
Training 


Saws are an essential 
part of every manual 
training course,—parti- 
eularly SIMON DS SAW Ss. 
The Simonds Manufacturing Co. 
has made cutting edge tools for 
over eighty years. They 
-’ make all kinds of saws, 
from hack and cross- 
cut saws to hand 
saws. Simonds 
saws are fit for the x 
best work, hold their Gwe 
set and true cutting 
points, are made of 
Simonds steel tem- 
pered by the Simonds 
process, have the 
flexibility and spring |4 
thatagoodsaw needs. |¥ 
They hang so true, 
they tire the least. 




















/ 


Let us send you informa- 
tion about the installation 
of a manual training course 
in your town if you have 
none; or how to perfect 
your present manual train- 
ing course 





“yen wane saws that 


Send for our booklet 


SIMONDS MANUFACTURING CO. | 


like diamonds 


branded SIMON Ds,"" 





“The Saw Makers" 
vinapedetinites Mass. 


11 Branches 











tion was the pistol, and evolution is an 
appropriate word, for from an original of 
a ton or more in weight it has been im 
proved down to its present form, a com 
pact, convenient hand instrument of 3% 
pounds, 

The pistol itself has been subject to im-| 
provement, its earliest form having its 
motor driven by the compressed air which | 
afterward was used for the spraying jet. 
A second form located the motor in the | 
top of the pistol, with its power through} 
a by-pass and exhausting into the air, the| 
jet being produced by its own supply of | 
compressed air. This pistol is a cubical | 
box of about 3% inches to the side and is} 
still in use. An improvement developed 


in this country, and now being set up, re- 




















Smith & 
Wesson 
Automatic 





Doubly safe 








805 Stockbridge St. , Springfield, Mass. 


Safety for 
Everybody 


Safe for expert and 
inexpert; 
there are children. 
You can’t discharge it 
until you mtend to. 
Easy 
clean ; 
Smith & Wesson pis- 
tols—for accuracy and 
strength. 


safe where 


to load, easy to 
built like other 


Get your dealer to show 
you the special features 
of the Smith & Wesson 
Automatic. 

Booklet on request 


-_——— 


SMITH & WESSON 











Every Smith & Wesson is the Best of its kind 








guns 
Money Refunded if it Don't. 
trils open for normal breathing by reinforcing 
the muscles of the nose which relax while 
asleep. 
the wearer is unconscious ofits presence. Sent 
under plain cover, Post paid $3.00. Booklet — 
“Correct Breathing”’—upon request. 
Thos. B. Morton Co. . inc. 727 Starks Bidg. Louisville, Ky. 


‘Don’t-Snore’ 


U. S., Canada and British Patents, 
Snoring and Mouth Breathing. 
Keeps the nos- 


Made of Rolled Gold. Socomfortable 








Marine 
3B ngi ats) 


"s Standard 4 Cycle Marine Motor™ 
4 Cycle, 4 Cylinder, 12 to 20H P. Highest 
f ity. Silent operation. No vibration. Con! 
Yin e the finest 3 Motor Carengine. Ext 
onomical on fuel. sed an ntands 
ment Db; 
leadin 


" on 
KEMMATa MPO. CO. 41 
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places the brass box with an aluminium 


G @) (e)8)3 I I a |cylinder. The grip is centrally below the 
cylinder, giving greater ease of control slerpi OO 
the most awkward jodel_has reversing propeller, high 


PR A’ i \) t \ and better balance, : ‘ 
factor, the tube for compressed air, enter- ai Pen g ot re \ateatin nae 
1500 GOOD TOOLS ine conveniently through the grip. The 25 = Original contend ‘escort pose 
* y v4 9), 4 10,000 in use. Guaranteed for 


tubes of the gases for combustion are at- any shape stern. Has at 































































Y. P oh tached to the muzzle, where they commu- » : styles >” trcting 1034 2 18 in prop ler y Fu 
1%) ou ay nicate directly with the mixing chamber. | » or, cchaaes meeikls | women ealoreaen 
| He Twists The motor is now located in the bottom] , jn a writing? i wort a [Ey pl ge 
ae é > Rea age Bes : ‘your money's worth, rite idlay 
& Sint and dusts caw of the Pistol with a long shaft running to , , qualities, ; for free pook Waterman aie 
hole. Through solid oak| |® bearing in the lower end of the grip, long wear, @1)= ee 
as you'd push a pencil in-| |1#Suring stability, smoothness of running, and ability to hold a A ; Makes 

‘ane to cheese. Never splits} |a@nd opportunity for long-lasting lubrica- large nergy os PS | re B at 

Scie ball the wood like a»gimiet®] | tion. These features are desirable for the “ + hace Maio +2 ny - 

© a AY a a € 
sunk in hard Starts a ph 7 straights) motor runs with a speed of about 25,000 make Esterbrook’s ‘ To 
w - d - Great = | mie a | turns a minute. It is the intention to Jackson Stub No, 442 —_ 2H P. A MER CAN 
stuck. ot tain or bathroom hxtures/] ; ; ic 7 AN} § 
; . r place the motor while the pistol is in the the most popular of 9% 
if Mr. Punch A joy to/man or boy and arin ag i Bp etn a coe tet a wh pom. a OUTBOARD MOTOR 
first sinks a good car- mage: my Se Sees om i= Equal of any $70 row boat 
hole. repairs. The feed mechanism for the wire SEND 10c [2°38 ee ade 

is to be mounted on projections cast on box cont ‘aden Pane gine aa tady 
: . Sead eee 3. 
the cover of the motor well, making a ing the famous Falcon 048 Ve s i ete een Lemtey te Yow, tached to 








single group that can be withdrawn for 


. , Esterbrook Pen Mfg. Co. 
inspection, and a cover closes the pistol on Mow Yok Candin hd 


the top. 


Known to mechanics 
as our Automatic Drill 
No. 185. You place the 
drill-point and push— 
handle rebounds at 
each stroke. Made 
solidly of nickel-plated 
brass. In handle are 
eight tool-steel drill- 
points, seen through 


In the advance publication on the sub 
ject in the Institute of Metals, Moreom | 
| presents the following table: a 
| 











DATA FOR SPRAYING VARIOUS METALS 


Gas used per minute | 




































It has been proven by experiment that 
: jthere is a definite efficiency point with 
_ 7 - jeach form of pistol, and with a given 


numbered holes. A 3 | 
turn of cap releases any @ | in cu 
drill. We make 1500 5 |g 
good tools, of which ze) ez 
these are a few: Be| O85 
Lathes Punches =E/| oe 
Hack-saws Drills Metal. Ss) 2° Cz - 
Micrometers Vises B=| <5 = Be 
Baw Sets Levels oF| eh ~ & 
Gauges Bit Braces = 3 
Grinders Calipers Send for @ ] g © oO 
Screwdrivers Squares book posing 15 s 4 o 
tools useful | SB la 
Buy Mr. Punch at in the home - - 
Hardware Stores. If ipitmecinastninti bisa 
yourdealercan’t sup- | Aluminium 1.0; 9.5) 1.50.5 0.7 0.6 
ply, send $1.50 to us. £ Brass. 0.8; 17.0) 1.5/9.5 |0.8 |0.65) 
Bronze 0.8} 17.0) 1.5/0.5 |0.8 |0.65 
GOODELL-PRATT Copper 0.8] 14.0 1.8/0.6 * "4 
COMPANY ; Cupro-Nicke'...|0.8] 12.0) 1.8|0.6 * | 
Gold 0.8] 45.0!) 1.5/0.5 * * 
Iron ..|0.8 8.0) 2. 010.7 * 
G field Lead .. |3.0/300.0) 1.0)0.35'0.4510.4 
reentie Nickel 0.8} 9.0) 2.0/0.7 * 
Silver ../0.8] 18.0] 1.5]0.5 | *]| * 
Tin 2.0)200.0| 0.8/0.3 |0.35:0.3 
Zinc Fe | 45.0} 1.2)0.45|0.55/0.5 
= LE oe 
| *Indicates that the experiments are not com- 
| pleted ames t e 
| 





Mad Lightning! 


Next July, if history again repeats, lightning 
will cause more fires than any other one thing. 
During last July over 14% of all fires in Ohio, where 
accurate records are kept, were started by lightning. 

An Armco Iron Roof, with conductor pipes properly 
connected with the ground, will make your house light- 
ning-proof—make it one huge lightning rod. 





form there is nothing to be gained by in 











creasing pressures. The general ratio is 
1.5 feet of hydrogen to 0.5 foot of oxygen, 
or 0.8 foot of coal gas to 0.65 foot of oxy-| 











gen. It is true, however, that for the re-| 
fractory metals a little may be gained by} 
forcing, but for the others the figures | 





given are the maximum. 
The costs of the process are not pro- 








hibitive even for the finer metals, while An Armco Roof will make your home spark-proof, 

for lead it is figured to he between one and sparks cause nearly 8% of our fires. Roof your house 

and two cents a square Sot, and cue with Armco (American Ingot) Iron and you reduce your 

pound of the metal may be sprayed in a} - - 1 9907 . 

minute. hire risk ual te ¥ p . ‘ 
The Hidden Road! | Bt fe atill tee casty to tadiente, save fe And, besides, you will have the most durable iron roof 

|the most general way, the possible appli-| q made, because 


“ec y . 
W hy didn’t the fool sound cations for a process that will coat with 
his horn? a metal film almost any desired surface, RON 
But fool-driving is one of the although, im fact, it is in daily use in 
hazards of motoring—a terrible manufacturing establishments in the coun- 
hazard at a spot like this. try. Attention was called to it in France Resists Rust 
_How do you know your brake lining as a means of renewing lead linings in 
will hold in an emergency? You cannot drums used in acid processes, while the Year in and year out an Armco Roof will save you money. It pulls the 





tell by looking at the outside of the brakes. i ; : . ; 4 

It’s the brake dining that stops the car. Northern Railway Company experimented teeth of rust—the silent, persistent, gnawing enemy of ordinary metal roofing 

Brake lining is the frictional substance on its suitability for metal coating the Armco Iron resists rust not only because it is the purest iron made, 

between brake drum and brake band. If bases of telegraph poles. but because it is the most nearly perfect in respect to evenness and all the 
it is an inferior quality it quickly wears Se chateen bea wee of & tat v4 al “tangy oa fs | cust.inteneds cael 

out—gets hard and dry—loses its friction F ‘ " sabi ps thiaiag te other qualities that are the basis of rust-resistance. ispection Is Con- 

and the brakes fail to hold the car. serve from decay in the atmosphere, or stant and severe; bars and sheets which show even the most minute 

| through moisture or chemical action, the defects are rigidly excluded. Armco Galvanizing is superior to that on 

| surface of any coherent substance, includ ordinary material, because the purity of the base metal and of the zinc 

ef rd ing wood, paper, papier maché, stone, ce- coating results in a more perfect bond and a much mere efficient 


HYDRAULIC COMPRES | ment, and the like. Then it will preserve weather-resistance. 
| j t als like i i Consider, too, the use of Armco Iron Lath, Don’t risk having a fire race through 


|the vulnerable metals iron steel in } 
Brake Lining -1! as |every variety of their uses. It is appli-| your porceione i ®t ary 9 Bh he sng ectuiieds iene architect le 
cable to the treatment of any portion of | by the General Fireproofing Company. Have fire-resisting walls and roofs—have a 
must be 1009 —must be honest brake an object and different sections of the lasting home. 
lining all through. Not merely on the |same surface may receive coatings of dif 
thin surface outside — not merely ® loose ferent metals. It may be used for plating seam; vc i aan mee ~ ete op ae . th its heavy coating of lead and tin All sty le 
Roof y« 1 








Brake lining, to be any good at all, | 








Send for this book, ‘‘Iron Roofs That Resist Rust ’’ 





Do you want corrugated; pressed standing 


and stringy woven lining that is friction- | i od Pay no more tribute to rust 
i its 218 2, . rhare <« > 2 a ; are shown in the book we will send you. Mail the coupon today ay no more tribute ru 
shy inside. in its usual sense, where a dense contin- iags ith 4 ust defy ing Armco Iror Send for the book and pick your roofing now. 
s surface is j is ¢ ie: > Your tinner or hardware dealer can furnish you with Armco products If your dealer cannot supp you 
Thermoid is forced by hydraulic com- wes Suttase ty sequined, oat = acgtongese write us and we wi see that you get what you need, at once 
pression into a solid, single substance of }to other processes where porosity as well But the book—you should get that today, no matter whether you need roofing now or six months from wow 
uniform density and. with 100% friction as permanence is desired. It is further 
or gripping power clearthrough. It grips : : “itt , THE AMERICAN ROLLING MILL CO., Box 591, Middletown, Ohio 
available for fine replicas which may be , 4 Manufacturers r Patents granted to The International Metal Produ mpan 
even though worn paper thin. ’ icensed Manufactur 
made in detachable shells, and in elec-| At the Paname-Pacific taterantions] Exgeition vek he | [°° asia en 


The American Rolling Mill Company 
Box 591, Middletewn, Ohic 


Thermoid is trustworthy. 
Guard your safety with 


Armco Exhibit in the Mines and Metallurgy Building, 


The r, a ee ‘ = " - The trade mark ARMCO carries 
hermoid. Watch your |}important fields of use. ( AMERICAN with it the assurance that Iron bear- 


trical resistance and conduction lie other 








brake lining. | ng that mark is manufactured by ; oe —e whaen . . soos 
THERMOID RUBBER CO. Electro-thermostatic Control of ‘ many oth GeiienMgeneeas | 
Tr e 3 Ra j t fidelity associated with its products, | 
Our G a diators and hence can be depended upon to : 
suara’ “ | , were in the highest degree the § Street ...sseccccccesceeeeessrsssevceves 
| will make good, or we will. (Concluded from page 364.) oom claimed for it. — 














with a pair of lugs projecting from a disk Town. +++. rccesensieneeses ents se naens 
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This shows what 
Efficiency did to. 
my bank account 


Pe ee 


While I've been Studying Efficiency: 


Bate LEnrolied 


ND this man is working less hours and getting more 
4% out of life in every way. That is what Efficiency 
means. More money, more fun, and less work. What he 
learned you can learn also through the 


Course in Personal Efficiency 


Prepared by Harrington Emerson. Conducted by the Review of Reviews Company 


enrolled—employees and employers, professional men 
each seeking a different goal-—each finding through this course a shorter, more 
reach that goal Efficiency is not records, nor system, nor red tape; it is not 
but the best way to get the most done with the least effort. 


Thousands of men have already 
and womer 
direct way to 
hurry or bustle 


Most Men Are Only 25% Efficient 


Harrington Emerson is the President of the 
Emerson Company of New Yor Ten years 
ago that company undertook its first big work 
The client employed 12,000 men; a strike was 
on at the time. With the help of the Emerson 
Company production costs were reduced 25 per 
cent. There has not been a labor difficulty there 
in 10 years. The earnings of the men were in- 
creased over 10 percent. The amount pete Emer 
son and his staff was $150,000. Now the Emerson 
Company has over 100 specialists of the high- 
est rank. It has helped 200 firms to become 
efficient For 40 years Mr. Emerson has been 
studying, preparing, teaching Efficiency 
What Efficiency Has Oone for Hundreds 
of Corporations It Now Does for You as 
an Individual In This Course. 





Deo think that Personal Efficiency is 
something like personal neatnesas, or good man- 
ners | that everybody has more or less, and that 
you probably have enough You're wrong 
uniess vou have reached the goal of your 
desires Most men are only 25 per cent 
efficient 


It is like this: Pig iron is worth $13 a ton 

Made into steel rails that pig iron rises to $28 

Made into horse-shoe nails the price is 

Turned into delicate watch springs 

pig iron is worth $250,000 So 

your bram Its value depends on how 

handle it. The untrained brain reaches 

the bread line—the partly trained brain makes 

« living—the fully trained (Efficient) brain gets 
to the top. Make yours carry you to the top 

There is opening before the American business man « great opportunity. After ,--——-— 

the Civil ar, during the rebuilding time, the great fortunes of today were 
founded. In the rebuilding of what Europe is destroying, in the fulfilling of 
the duties she has let slip the great fortunes of tomorrow will be founded 


TAKE THE FIRST STEP NOW 


Review of 
/ Reviews Co. 
’ 30 Irving Place 
New York 


Send me particulars about 

»ur course in Efficiency 

and Story of Emerson, also 

the first lesson free. This 
puts me under no obligation 








It's too big to explain-——too new and too vital 
Send the coupon for the first lesson free. Fo / 
low its instructions. Then if you feel your / 
work easier and its result bigger—you can / 


First Lesson 


FREE 


have the whole course Let the course ’ 

reorganize you and your life—as its prin / N 
ciples have reorganized hundreds of plants and factories. Your — 
capital ix brains—your servant is time Let this course teach 
you to make the most of both 
Whoever — wherever-— whatever you are you need Effi- / 
ciency. Send the coupon today for the whole story and y, , 

idrens 


the first lesson FREE. 
REVIEW OF REVIEWS CO. / 
30 IRVING PLACE NEW YORK s,s 
/ 


omens etm 


/ 











SCIENTIFIC AMERICAN 








LEARN WATCHMAKING 


end become independent Refined, profitable labor. 
Good-Paying Positions Secured Competent men al- 


Jycos Thermometers 


first aid in solving temperature problems 


ways in demand Rasy to learn; money earued 
while stud ying Write for our Catalogue, Address, | Pyrometers and other Instruments for the Indicating, Record 
Watchmaking Sc Dep't 6, St. Louis, Me. ing and Regulating of Temperature and Pressure 


Write us about 
your proposition 


Mo iver tor eos Products 

2 The H&M Division 

Taylor Instrument Companies 
Rochester. N.Y 

{ There's a Trees Thermometer for Every Purpose 















i") Saahante crc, write at om - 


—=THE KEY= 
TO THE LAND eee 7: 


By ary“ s “mider Agent’ and make 
FREDERICK |) ee 
F. ROCKWELL 









to introduce the 
nd every- 


TIRES, equipment, sus sundries 
thins in the bicycleline Factory 
on Motorcycle and Automobile Supplie 8 


MEAD ¢ CYCLE CO., DEPT mteite Guanes 





actical information, gained 





Full of pe 

















pe 
> ctual experience, 1s this book . 
St rama > Tell Your Boy About This! 
which re ints the making good ot Boys, you can make hs § money each month selling THE 
} BOYS’ MAGAZ Send no money rite us to 
a city man in the country day for 10 copies. All esol copies can be returned 
THE BOYS’ MAGAZINE, Dept. 4-97, Smethpert, Pa. 
Lack of experience was made up for 
by intelligence, study, and consulta- . 
Golden’ Gem 
tion with a neighboring experimental OVER 100,000 IN USE (2 
Mostly sold through reeom [& Adding Machine 
station jon. Por PRERSONAL Be 
GENERAL OFFICE Cele oa @ # CULITILEe 
mente! calculations 
The new methods farming pota- Buy through yourStationer |i 
toes, rn, hay, etc., were criticized RB. GANCHER, 4. A. 
145 D Street, NewYork 
by the mservative farmers, but the at ten a 
results impressed them and they were 
glad to follow the city man’s example. - 
While the healthful life and the pleas- VEEDER 
ures of a dweller in the fields and woods 
are not overlooked, it is the economic ¢ ‘ounters 


feature whict the keynote of the book. register reciprocating 
movements or revolu- 


preferred to record in 


y : ‘ 
Phe author h: tions. Various designs to 
1 } pening . fit machines in almost 
fictional form the actual happenings he ee 

Probably there is one 


counts j 
recoun just suited to your needs. 


Booklet free 


Veeder Mfg. Co. 


$1 00 net 
HARPER & BROTHERS 





Cyclometers Clometor ms 
Tachometers, Counte 

and Fine Castings. 
onn. 





18 Sargeant St. 
s « § 
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on the end of the valve stem and shown 


clearly in the photographs. There is | 
enough play in this coupling before the! ADVERTISING 
fork comes into contact with the lugs to 


CLASSIFIED 


permit the motor to run up to full speed, 
when it has built up enough energy 
start a valve that would be difficult to| 


|_LATHES AND SMALL TOOLS 
99 Footand Power 


= ST Screw Cutting 
éwe' tea LATHES 
For Fine, Accurate W ork 
| Send for Catalogue B 
er \ SENECA FALLS MFG. CO. 


695 Waier Street 
Seneca Falls, N. Y., U. S. A. 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


to} 














hand. 
to cut the supply of current to 


turn by 





In order 
the motor in time and yet provide an ab- 
solute of the the controller 
shown at the left hand end of the diagri am | 
Here it that there 
are three contact strips, E connecting one 
tield with the other field motor, 
and @ Contact G 
un extension that projects between a pair 
of adjusting the controlling 
arm HW. The arm H is geared to move up 
or down slowly as the valve is opened or 
Normally, 







seal valve, 


is used. will be seen 


motor, F 


with the armature. has | 


B Ss 





screws on 





closed the spring contacts EF, 


G, and F are in contact, but just before ’ 
the valve is closed the arm H will have py Mh Power 
been moved down enough to depress the} : : 

sie ah: Utes tibia: teeta ith the allow lower bids on jobs and give 
spring G, breaking the contact with the greater profit on the work. Pree: 


sent on trial if desired. Catalog free 


W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois 


GROBET SWISS FILES 


Are the standard of excellence in 
files, and have been for over 100 
years. We send postpaid as an in- 
troducer 48 files especially adapted 
for tool makers and machinists on 


and thus opening the circuit of 
but owing to the momentum of 
the valve will continue to move 
upon the valve 
when the valve 


spring FE 

the motor, 
the latter 
until firmly 

seat. On the other 
is being opened the lower adjusting screw 
of the controller 7 will lift the spring G| 


Established 1872 





down closed 


hand, 


out of contact with the spring /', cutting receipt of $5.00. This is a chance to get a set of 
off the current just before the valve is| "les you'll appreciate and we'll get future orders. 
fully opened, and depending upon its mo- MONTGOMERY & CO. 


109 Fulton Street New York City 


WELL? Pays* WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for all purposes. 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


to complete the operation. The 
at which the current eut off, 
when opening or closing the valve, | 


mentum 





point is 
either 
depends upon the positions of the adjust-| 
ing screws and the gap between them. 
should 


of this system be | 


The temperature in a room | 


The economy 


very marked. 











vary so much as to| 


does not ordinarily ens ~ 
require frequent operation of the motor, | OUR BIGGEST 
l | pers ’ LATHE VALUE. 
and then the amount of current it con- anne ste oie & 
sumes is practically negligible. sane = proportionately 
iow prices. Kivery lathe 


guaranteed, Buy your 
lathe from @s and save 
$50.00 or more. Machin- 
ery Catalog No. 70S138 
sent free on request. 


An Important Moving-picture 














Decision SEARS, ROEBUCK 
A DECISION has just been handed} a en 
down by Judge Mayer of the United SPECIAL MACHINERY 
States District Court for the Southern 
District of New York sustaining two pat- EXPERIMENTAL and = 
ents of Nicholas Power, covering certain | 
features of motion-picture projection ayy | tena Mei! dev at woe 


paratus. 


Startlight Machine Works 


The patents in suit are No. 826,112,| 336.140 West 52d St. Phone, Columbus 5351 
dated July 17th, 1906, directed to the ’ a SEM ie 
framing mechanism of a projection ma- MODEL, EXPERIMENTAL 
chine, and No. 959,601, dated May 31st, | and DEVELOPMENT WORK 
| Specialists.in Clock and Instrument design. 
1910, covering the fireproof magazine and Jur Engineering Staff is at your service. 


LOCKWOOD & ALMQUIST, Inc., 112 East 19th St., N.Y. City 


the fire extinguishing valve to prevent the 









entrance of the flame of a burning film | NOVELTIES & PATENTED ARTICLES 
into the magazine. MANU RED BY CONTRACT. PUNCHING D 
In regard to the framing mechanism | lo: Se je ape E STAMPINGS — i 
patent, Judge Mayer says in part: stOW S ba a BL. . meme CLEVELARS, & 4 
“Others were striving for a_ result, but | > 
Power attained it, and to-day bis machine con Models and Experimental Work 
cededly dominates the market and its sales are} Ee care 


remarkable 
“Business 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 





ability, finely constructed machine 


j 












parts, and a good selling organization cannot MASON’S NEW PAT WHIP HOIST 
accomplish such a result without a basically! ¢, Outrigger hoists. Faster than Elevators, and hoist 
satisfactory product. We are not dealing with) direct from teams. Saves handling at less expense. 
some pleasing article which, for the time being,| Manufactured by VOLNEY W. MASON & CO., Inc. 
catches the public, but with a delicate mech Providence, R. L, U. U S.A A. 
anism which, to succeed, must consistently! - = — 
make good with the exhibitor and the audience. | 7ENUS PENCILS 
a ‘ e hs he patent is 
i am fully convinced that the patent | Made in 17 degrees (6B softest to 9H 
meritorious and should be sustained. hardest) of never varying, uniformly 
’ ; " graded quality, also 2 copying. Write 
Concerning the fire valve patent, the on letterhead for free trial sample 
a ‘ " and booklet. 
opinion of the Court includes the fol- American Lead Pencil 
lowing: Company 
We all know that motion-picture exhibi ity 








attended daily by many thousands of 


all appreciate the danger which 


tions are 


Y Fish Bite ti9 sas 175% 





people and we 








would result not only from fire,, but more r 

seriously, perhaps, from panic. | fis palt with Magle-Fish-Lare.”, Be coe 
“Thus, any instrument of fire protection be- | ling Lt My ge OF and AY 

comes important which shall instantaneously | 3. ¥F. Gregory, 31 Ot. Louis, M o 

extinguish fire and be so constructed and| 

adjusted as not to scratch nor impair the 

film MILL and FACTORY 


needed from an efficient and 
fire protection 


What the art 
commercial standpoint 


FIRE ALARM 
SYSTEMS 


was a 


device which would also protect the film. It 
must be remembered that the film travels at aes. Rrepared to aS 
the rate of about sixteen pictures per second, WRITE FOR PRICES 


mt at Cabot Electric C 
onic 100 


that splices are not unusual, and that seratch- 
ing either destroys or impairs the film to the 
extent of seriously deteriorating the picture 
which is thrown on the screen 

“In my opinion, it required a fac ulty 
than ordinarily to be expected from the man | 
skilled in the art to produce the Power valve. | 

Indeed, the prior art in respect of this 

device which now looks so simple but which 
was unattained by others, to my mind, con 
vincing proof that what Power accomplished 
jin this regard was invention.” 

















LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horelogical Department 


Peoria, Hlinois 
Largest and Rest Wateh School 
in America 
(This entire building used exclu 
sively for this work) 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 
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— PowerwithEconomy | 
| it 
| Unquestionably, if all Regal owners could give i 
expression to their opinion of the dominant HH 
| feature of Regal cars— the one outstanding H | 
fact would be their unlimited power. H | 
They are always hungry for the hills, and at 


a touch of the throttle leap forward as only an 
engine with surplus power and perfect bal- 
ance can. Yet this power is secured with the 
greatest economy~. 


Now, there are Three Regals, all of the same 
rugged design and construction which has characterized 
Regals for eight years. Surely~ among them is one, 
suited to your needs—and your pocket book. 








A Light = Four ” 106 inch wheel base $ 650 
A Standard “Four” 1085 | 
A “V” Type “Eight” . 


and starter 
roomy 


one man 
have full 


ll are completely~ equipped——electric lights, horn 
top, demountable rims included. All are comfortably 
streamline bodies crown fenders. 


; 
and 


Regal Motor Car Company 


6840 Piquette «Avenue 
DETROIT, MICH. 
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VALUABLE BOOKS 


of Instruction and Reference 





—EEE 


Experimental Science 


Practical 


Scientific American Cyclopedia 
of Formulas 


Elementary and Experimental 


Physics By GEORGE \N OPKINS 
Edited by ALBERT A. HOPKINS. 6'¢x8% e . . ++ J ft. HOPE! 
rah : 2 volumes. 64x94 Cloth 1100 pages, 
1077 pages, 200 illustrations. Cloth, $5.00 a 
A af 900 illustrations. Price, $5.00 
Half morocco, $6.50 


© This work treats on the various topics of phys- 


© The most cx ) 00k of receipts ishe 
The most complete book receipts published ics in a popular and practical way and contains 


conta ning i bout X 000 selected corms pe a fund of trustworthy scientific information 
ering nearly every Dram h of the oy a — presented in a clear and simple style. The aim 
industries Never efore has such a seg ees of the writer has been to render physical experi 
lection of formulas useful to everyone Fy xe mentation so simple and attractive as to induce 
offered to the public. Almost every inquiry that both old and young to engage in it for pleasure 
can be thought of relating tu formulas — i and profit. In the latest edition the scope of 
the various manufac turing industries will be the work has been broadened, presenting the 
found answered in this volume. Those in search more recent developments in modern science 


can be manufactured 
will find hundreds 


of salable artic that 
profitably on a small scale, 
of excellent suggestions 


Handy Man’s Workshop 
and Laboratory 


Concrete Potte ry and Garden Furniture 


B Compiled and edited by A. RUSSELL 
By RAI \VISON. 514x719. Cloth. BOND. 6x84. Cloth. 467 pages, $74 illus 
194 pa llustrations Price, $1.50 trations. Price, $2.00. 
7 Th 001 eseribes in detail, in the most € A compilation of hundreds of valuab ug 
practical manner, the various methods of cast- gestions and ingenious ideas for the nu. dani 
ing concrete for ornamental and useful purposes and those mechanically inclined. The sugges 
It tells how to make all kinds of concrete vases tions are practical and the solutions te ¥ b 
ornamental flower pots, concrete pedestals, con- they refer are of frequent occurrence. y 
crete benches, concrete fences and many other be regarded as the best collection of as af 
objects of cement for the adornment of the home resourceful men published, and appea » all 
or garden. A valuable chapter on color work those who find use for tools either in the hore 


is included 


Scientific American Reference Book 


ay of pose Compiled and edited by 
ALBER 7 - HOPEING and A. RUS- | 


or workshop. 


Monoplanes and Biplanes 


Their Design, Co Doneteng tion and os ratios 


SELL BON 544 x7% ‘oth. 597 pages, By GROVEI _CLEV ELAND LOENIN« } 
—— ilustrations ae 1 se aan 1 2 Mi gration. Pelee ys * is 
es, 2 3 rice, y 
* A handy, compact, reliable and up-to-date = 


© This work covers the whole subject of the 
aeroplane, its design and the theory on which 
the design is based. and contains a detailed de- 
scription and discussion of thirty-eigit of the 
more highly successful types. It is a thoroughly 
practical work. and invaluable to anyone liter 
ested in aviation. 


volume for every-day reference, containing a 
remarkable aggregation of facts. statistics and 
readable information along industrial, commer- 
cial, scientific and mechanical lines of general 
interest. It is a revelation of facts and figures, 
and wil! prove invaluable on the desk of the busi- 
ness man, as well as the library of the home 





THESE BOOKS BY MAIL OR EXPRESS PREPAID 
UPON RECEIPT OF THE ADVERTISED PRICES OUR CATA- 
LOGUE OF SCIENTIFIC AND TECHNICAL BOOKS SENT FREE 
ON REQUEST. SEND US YOUR ORDER OR REQUEST TODAY 


MUNN & CO., Inc., Publishers 233 Broadway, New York, N. Y. 


WE SEND 
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This Bossert-Redibilt Bungalow, 
ABSOLUTELY COMPLETE. 


18224, 3 rooms $750.00 
Immediate delivery 


Bossert Houses 
are more than Portable 


WHEN you buy a portable house you want a building that can be erected 
on any plot of ground with the greatest economy and speed—and that 


will give satisfaction either as a temporary or permanent home, 
where it is placed, and regardless of climate or 


no matter 


season. For these reasons 


you should not build or buy any house until you have fully investigated 


Bossert Fédibill’. Homes 


“NOT EVEN A NAIL TO BUY” 


Here are a few points of difference and superiority: 


1 ___Bossert Redibilt Homes are not ready 
cut lumber but completely built 

houses. Merely a monkey wrench is 

required to put them together 

2 There are no nails or screws to drive— 
two ordinary workmen can put one up 

in from 1 to 4 days, according to size. 

3 _Erecting cost is reduced by the Bossert 
method of construction to 5 or 6 per 

cent of the cost of the house. When buying 

be sure to compare this cost with others. 

4 _Each section has air chambers and 
each airchamber is lined with felt paper 

-the roof is lined with asbestos, making 

the house cool in summer and warm in win- 

ter. No other portable house contains these 

valuable features 

5- No extra charge is made for painting 
select any two colors desired, one for 

body and one for trimmings—two coats are 

applied at factory Inside finished in oil 


Write for our New Catalog 


6 _All doors and windows are fitted and 
hung before shipping-——any good car- 
penter will teli you what this means 


7 _The best of hardware furnished 
throughout. 


§— Window blinds, fitted and hung, come 
with all houses. 
9 _ The lumber used in 
Homes is particularly heavy and of 
superior quality, and is specially selected 
for its suitability to each part 
10 We have been building bungalows for 
over 25 years—this is the first time 
they have been trademarked and advertised 


11 


up, 


12 


it contains illustrations 


Bossert- Built 


Our prices are for complete homes 
ready to live in and range from $500 
f.o. b. Brooklyn 


You can also buy Bossert 
Garages, Boathouses, etc 


Redibilt 


showing many attractive designs and quotes prices 


LOUIS BOSSERT & SONS, 1305 Grand Street, Brooklyn, N.Y. 


Y, 
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Instructive 
Electrical 
Books 











Ai selected list of books treating 
on electrical subjects, including 
electric wiring, induction coils, 
telephony, wireless telegraphy, etc. 





Design and Construction of 
Induction Coils 


By A. FREDERICK COLLINS. 6'44x9\. 


Cloth. 272 pages, 159 illustrations. Price, $3.00. | 


“ This work gives in minute details full practical 
directions for making eight different sizes of 
coils, varying from a small one giving one-half 
inch sparks to a large one giving twelve-inch 
sparks The dimensions of each and every part 
are given, and the directions are written in lan- 
guage easily comprehende 


Complete Electrical Library 


By T. OO CONOR SLOANE, A.M.,E.M..Ph.D. 
5 volumes, 54x74. Cloth. Price, $5.00 
“ An inexpensive library of practical and in- 
structive books on electricity for the student 


amateur, electrical engineer, the workshop, 
schools and colleges. The titles and prices of the 
volumes, when sold separately are as follows 
Arithmetic of Electricity 

162 pages. $1.00. 
Electricity Simplified 

174 pages, 32 illustrations. $1.00. 
Electric Toy Making for Amateurs 





210 pages, 77 illustrations. $1.00. 
How to B aS ful Electrician 

205 pages, illustrated. $1.( 
Standard Electrical Dictionary 

682 pages, 393 illustrations. $3.00. 

Special Offer—We will send, by mail or ex press 
prepaid to any address in the world, the above 


five volumes, handsomely bound in blue cloth 
with silver lettering, and enclosed in a neat fold- 
ing box, at the special reduced price of $5.00 for 
the set 


Telephone Construction, Instal- 
lation, Wiring, Operation 
and Maintenance 


By W. H. R 1? ‘LIFFE, E.E., and H. © 
CUSHING, JR., E.E. 414x6%. Cloth. 223 
pages, 132 itiuetvetions. Price, $1.00 


“ Describes up-to-date methods of telephone 
practice, including the principles of construction 
and operation of telephone instruments; ap- 
proved methods of installing and wiring them ; 
the means of protecting them from lighting and 
abnormal currents; their connection together for 
operation as series or bridging stations. and rules 
for their inspection, repair and maintenance. 


| practical electrical engineering. It is 


| tary 


| 


. 
Wireless Telegraphy and Telephony 
° : 
Simply Explained 
By ALFRED P. MORGAN. 5'¢x7'4. Cloth 
154 pages, 156 illustrations. Price, $1.00 
GA popular. practical and simply worded treat- 
ise, embracing complete and detailed explana 
tions of the theory and practice of modern radio 
apparatus and its present-day applications. It is 
written so that it can readily be understood by 
men who ar* not technical, and at the same time 
is sufficient comprehensive and practica! to be 
studied advantageously by the ambitious young 
engineer or experimenter. 


Practical Electricity 


By T. O'CONOR SLOANE, A.M.,E.M.,.Ph.D 


4%4x6'4. Flexible cloth. 761 pages, 556 illus- 
trations Price, $2.50 
€ This manual. formerly known as Sloane's 


*Electricians’ Handy Book,” is a self-educating 
work on electricity and covers the entire field of 

popu ly 
written and may properly be termed an Klemen 
Text Book of Electricity t presents the 
essentials of the science, with a sparing use of 
the simplest mathematics, and tells the practical 
working electrician just what he wants to know 
It is a practical book for the practical man 





House Wiring 
By THOMAS W. POPPE 
ible cloth. 103 pages, 
50 cents. 


Flex- 


Price 


4'4x6'5 
74 illustrations 


© Describes and illustrates the actual installa- 
tion of electric light wiring. the manner in which 
the work should be done and the best up-to date 
methods of doing it. It gives just the informa- 
tion essential to the successful wiring of a build- 
ing. without being too technical or overladen 
with details and contains nothing that confilicis 


with the rulings of the National Board of Pir« 
Underwriters 
Electric Wiring, Diagrams 
and Switchboards 
By NEWTON HARRISON, E.E. 5x7 %4 


| 


Cloth. 272 pages, 105 illustrations. Price $1.5 


© A practical work of ready reference for the 
wireman, foreman, contractor, electrician and al! 
others interested in the application of electricity 
to illumination and power. It covers the subject 
of electric wiring in all its branches Direct and 
alternating current wiring are both fully treated 


We forward these books prepaid to any address upon receipt of the prices given. 


Our catalogue of scientific and technical books sent free on request. 


MUNN & CO., Inc., Publishers 





Write for one. 


3B Broadway, New York, » WN. Y. 





















{ GARGOYLE 
LUBRICANTS 
a IN SHANGHAI 

















EN ROUTE TO BASUTOLAND AFRICA 


S's 





CARRYING GARGOYLE 
LUBRICANTS BY 
CARAVAN 


KOREANS DELIVERING OUR 
LUBRICANTS 











GARGOYLE LUBRICANTS WAREHOUSE 
IN VENICE 





TRANSPORTING GARGOYLE LUBRICANTS 
IN MANILA 








| 


| 


| 
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SOME OF OUR JAPANESE EMPLOYEES 


WON 


How scientific experience is sweeping 


aside lubricating guess-work 


To Automobile Owners: 


}' IRTY-NINE years ago, the 

Vacuum Oil Company began 
business. From the beginning it 
specialized in high-grade lubrica- 
tion. 

Its lubricants quickly secured 
the highest recognition throughout 
the world in scientifie circles and 
among power-engineers. Where 
operators dealt in horse-power by 
hundreds and thousands, the econ- 
omy of the Vacuum Oil Company’s 
lubricants was quickly proved. The 
value of the Vacuum Oil Company’s 
advice on lubrication was readily 
measured in dollars and cents 


The High Cost of Poor 

Lubrication 

Many years later came the auto- 

mobile, the motor boat, the motor- 
cycle and the aeroplane. 

Add guesswork to carelessness 

have a general idea of 

maintenance in those 


and you 
automobile 
early days. 

One dealer favored heavy oils; 
another light oils. Many said “all 
oils are alike.” Some manufac- 
turers claimed to have oil contain- 
ing no carbon—shutting their eyes 
to the fact that such an oil could 
neither exist nor lubricate. 

Many a motor car went to the 
scrap heap through ignorance of 
lubricating oils and lubrication. 


The Pocket-Book Appeal of 
Gargoyle Mobiloils 


But conditions changed. The 
automobile—one day almost wholly 
a sporting hobby—the next became 
a great utility. 

Car manufacturers in their In- 
struction Books began to speak 
of correct lubrica- 
tion as the most 
important single 
factor in efficient 
motor car main- 
tenance. 

Motorists 
ceased to buy cars 
on whim or to 
operate them in 
carelessness. 


ARGON 
Mobiloil 


4 grade ‘or each type of r 


VACUUM OIL COMPANY, 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtaina»sle everywhere in the world. 


Detroit 
Boston 


DOMESTIC BRANCHES 


New York 
Chicago 


“Oils with no carbon’’—‘‘All oils 
are alike’’— and other unsound 
theories began to lose ground. 

Mileage per gallon was watched 
rather than price per gallon. Power 
and economy of maintenance be- 
came more commanding than ex- 
travagance of claims. 


The Friendly Rivalry for 


Economy 


Today the skilful automobilist 
knows that low fuel and mainten- 
ance bills measure his ability as an 
operator. 

He takes pride in the “‘wear’’ he 
secures from his oil—in the silent 
and steady power which it yields- 
in his freedom from repair and 
carbon troubles. 

There will always be some motor- 
ists who maintain their cars in a 
haphazard way. 

But among motorists who recog- 
nize the dangers of inefficient lubri- 
cation our Chart of Automobile 
Recommendations has now become 
a standard guide. 

In this chart the careful motorist 
finds specified for his car, t ‘e grade 
of Gargoyie Mobiloils who: quality 
is beyond question and whvse body 
is scientifically-correct for his motor. 

If your car is not listed, a com- 
plete Chart will be sent you on 
request. 

In buying Gargoyle Mobiloils 
from your dealer, it is safest to 
purchase in original packages. Look 
for the red Gargoyle on the con- 
tainer. 

The four grades of Gargoyle 
Mobiloils for gasoline motor lubri- 
cation, purified to 
remove freecarbon, 
are: 

Gargoyle Mobiloil ‘‘A ’ 
Gargoyle Mobiloil ‘‘B’’ 
Gargoyle Mobiloil ‘‘E”’ 
Gargoyle Mobiloil ‘‘Arctic’’ 

For information, 
kindly address any 
inquiry to our near- 
est office. 


Rochester, N. Y., U.S. A. 


Minneapolis 


Philadelphia 
Pittsburg 


Indianapolis 











SLEDGE DELIVERY IN MOSCOW 


VACUUM OIL COMPANY, PORTUGAL 


i 


| 
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Correct Lubrication 


Explanation: In the schedule, the letter 
opposite the car indicates the grade of Gar- 
goyle Mobiloils that should be used. For 
example ‘‘A’’ means Gargoyle Mobiloil **A."’ 

Arc’ means Gargoyle Mobiloil “‘Arctic.”’ 
For all electric vehicles use Gargoyle Mobiloil 

\’’ for motor and enclosed chains. For open 
chains and differential use Gargoyle Mobiloil 

Cc." The recommendations cover all models 
of both pleasure and commercial vehicles 
unless otherwise noted. 

























































MODEL OF 1911 1912 1913 1914 1915 
ae cyl sl el sl sig 
CARS E/E) ESTE) S/ Ee) 813 
Aie1 a FF) 214) 21412 
Abbott Detroi A |Are} A |Arc) A |ArcjAre. Arc 
ico ° Arc. Are-|Arc. Arc Arc Arc.| | 
American. . A |Are| A |Arc.| A lArc| A Arc] 
Apperson Arc. Arc JArc Arc JAre Arc.jArc. Arc jArc. Are. 
Auburn (4 cyl Al A} ry jaja A! A] A Are 
| \Ar Ar 
| A lAre] A Are) A |Are| A lAre| A |Arc 
| A Are} A |Arc4 | 
a |A}E/A/AJA ALA/A/A/A 
Ton} | JAre. ArcjAr 
A Ar Arc.| A |A A Arc |Are A 
lAre Are |Arc./A }ArcArcA\ 
Ar 
JA/E/A/E/A/ ESA Arc 
I | A \Are} A Arc! A |A 
|A/ AJA [Arc] A \Arc| A A An 
| A |ArejAre. Arc.|Arc.\A \ Ar 
| lAr r 
}B\}/B/B)B/B|B/B 
\r 
‘ eld | J 
r t | A\/ AJA r 
Cole A ArcjArc.A Arc. Arc jAr Ar 
Cunningham A}AJLA/A]A)! A |Arc Arc jArclA 
I Be 3 AI B \ B Ai B A 
[ . } AJA A Arc] A} A| A /Ar 
4 | | Arc Ar 
| ETE 
Arc Arc.|Arc. A | 
Arc] A ArclA Arc.|A 
IBIA|A | A|B/A 
| E Arc. 
Ford }E/E} EJE/\E 
Franklin A \Arc} A;A A 
iB) Al 
}A/|E} 
m 1 A Arc | F A 
} vs rc.jArc. A 
A Arc} 1 f 
Model 6-60). .| Are.|Arc | 
Haynes | A lArel 4 A jAre} A \Arc| A Arc 
Hudson | A Arc] A |Arc 4 Are.Arc.|Are. Arc 
Hupmobile 1 A |Arc! A Aro 
Model 20 )jAre Arc} | 
1. H.C. (air) | AIBA 
(water) | 1}AIALA 
International BiB 
Interstate A |Are 
Jackson A JAre Are. Are |Are Arc 
{ter ven «4 | [A | 4| A jArc 
Celly Springfield”. [Arc Arc |Are. Arc [Are Are] A | A| Al A 
King A|EB/A |}A\E A|A!A /Arc 
8 evi | | | Arc, Arc 
Kissel Kar | A Are] A Arc] A [Arc] A |Are] A (Arc 
: “ Com'l jAre. ArcJAre. Arc.jArejAre| A Are) A Arc. 
‘ (Model 48 | | |AlAJA/A 
Kline Kar.. lAre.ArcJAre.Are.jArc./Arc| A |Arc| A |Arc 
Knox... A|B/A/B/A/B/A/B/A 
Krit A|AJA/AJA/A/A/A]A (Arc 
Lippard Stewart Are. Are.JAre.|Arc |Are |Are|Are. Arc 
Locomobile lAre.Arc./Arc.'ArcjAreArc| E| E| E | E 
Arc | A |Arc} 
A\A}B/A 
JE/A/E/A/E 
AJA/A/A/A 
Are |Are.ArcJAre. Are 

















| AILAIA/A 
Arc] A jArc jArc..Are 
fAre.|Are/Arc. Ari 
A|A/|A/A (Are 
Are jAreArcjArc. Ar 
Are.jAre.|ArejAre. Arc 
Are. JAre.|Are.JArc. Are 
c./Arc| A jArc| A |Arc 
E|A/A/A |Arc 
| -. .|Are.Are 
Arc.jAre. Arc jArc.\Arc 
Arc jArc./Arc 
A i J Arc.JArc Are 
“ Com'l. .|Arc.Arc.|ArcArc.|Arc.|Arc.|Are |Are 
Pope Hartford Are./ArejAre.Are./Arc. Arc far Ar 
Premier A |Are| A Arc] A (Arc) A 
Rambler A [Arc [Are [Are |Are. Arc | | 
Regal A jArcjAre. Arc.jA Arc Are Are) Arc Arc 
Renault A \Arc| & |Arc.| A |Arc| A [Arc] 
Reo A \Are} A jAre| A jArc) A jArc| A (Are 
§. G. V. B (Arc} B |Arc.| B jArc] A jAre| A \Arc 
Saurer A \Arc| A |Are| A jArc.jArejAre.JAre./Arc 
Saxon | E/;E;EB\E 
Selden A | E |Are.\Are.jAre.|ArejAre.Arc Arc. Arc 
Simplex jAre |Are.JArc./Arc.jAre./Are jAre.|Are JAre. Arc 
Speedwell A lAre] A [Are JAre/Arc [Are ArcJAre. Arc 
w Mead A jArc|/B/A]B/A 
Stearns A |Are]| A /Are ied 
. Knight ! A|AJA/A/B/A/B/A 
Light 4 A Are 
Stevens Duryea Are. Are jArc.|Are.JAre jAre |Are Arc |Arc./Arc 
Stoddard- Dayton A|AITA/AJAIA | 
a Knight A;|AJA\A 
Studebaker A \ArcjAre. Are] A \Arc} A jArcjAre \Are 
Stutz , AreArcjAre/Are] A) Al al A 
Velie (4 cyl.) A |Arc] A jArc| A jArc] A jArc] A |Arc 
“(6 cyl.) ° | JArcArcjArc Arc 
Walter .... jArc.|Are.|Are.|Are.jAre.|Are.|AreAre] A | A 
White . JAre. ArcJArc. |Arc.Are./Are.jAre. Arc.iAre Arc 
Willys Knight J.» {|ASAITBIA 
“ Utility. . | «| A |Arc.|ArcAre. 
Winton Arc.\Arc.jArc.|Are.jAre. Are |Are\Arc.lArc./Are. 
































